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AUSTRALIAN FRESHWATER FLAGELLATES.
By G. 1. Prayrair. .
(Plates 1. to ix.; and three Text-figures.)

In the present paper I have endeavonred to give some acconnt of all those
forms of microscopic life found in our waters, whieh are included under the
elass Flagellatae of the freshwater Algae. From the carty days of my studies
1 have always felt a lively interest in the freshwater flagellates and looked for-
ward to a time when I should be in a position to set forth some small attempt
at a monograph f such as occur loeally. The fotlowing notes therefore, dealing
with almost al. the commonty occurring species and with a large number of
forms, also, which are not at all eommon, vepresent the gleanings of 15 years.

The more important part of the work, however, was accomplished during
the period .en, as u science research scholar of the University of Sydney, I
was enabled to devote myself for some years to a more thorough investigation of
Australian pond life than I had previously done. It is with pleasnre, therefore,
that 1 here express my heartiest gratitude to the Senate of the University for
afforded me the opportunities which have resulted in my bringing a long-
elierished destre to a successtul issue.

In eonjunetion with these notes should he taken my carlier paper on “The
Genns  Trachelomonas.” ('fhese Proceedings, xl., 19I5) which was written in
advanee, on account of the very large number of new torms observed in that
genus.  The title “Australian Flagellates” may perhaps be considered too grand
when it is observed that all the gatherings were made in two loealities only, viz.:
—the suburbs of Swvdney and the neighbourhood of Lismore. This, however, is
not so. for the Flagellates are entirely eosmopolitan and the ordinary forms
always very wide-spread. In moving from one distriet fo another one merely
picks up the same common form over and over again. The rarer varieties, on
the other hand. are generally polymorphic forms without any local attachment
whatever, but merely the result of unusual ecombinations ot rain and shine, tem-
perature, novement and stagnation in their habitat. It is for this reason that
they are uncommon. They are entirely the produet of their environment. 1In a
very large number of cases also, they are simply stages of growth which have
become fixed at that point either by the induration of the cell-wall or by the
lack of any stimulus to further growth.
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Given a ~mtable distriet {he most advantageous eourse to pursue 1s lo
thoroughly exploit its treasures over a ferm of vears, Dy repeated gatherings
trom every little pond, roadside puddle, or piece of swampy greund. All the
forms marked *“Lismore” i this paper were gathered within a eirele no more
than 2 miles in diameter, and yet after my having thoronghly ransaeked this
comparatively small area for eight vears, two fine specimens, never previously
recorded—2>Mallomonas litomesa  Stokes and  Trachelomonas  splendida, n.sp.—
make their appearance from pools already well searehed (Marel, 1920). Com-
pare my remarks in “New and rare freshwater Algae” (These Proceedings, xliii.,
1918, p. 498).  Trachelomonas splendida was obtained from the pool there
referred to.

Mention is here made of 172 tforms of tlagellate life represenfing 39 genera;
105 heing classed as species, 62 as varieties and 5 forms. Ot these, 43 speeies,
48 varieties and 5 torms (Y6 in all) are considered to he hitherto nndeseribed.
One genus, Seintilla, 15 proposed as new.

These figures, however, do not inelude the 104 forms of  Trachelomonas
previonsly recorded.  When these are added, the total number of non-Volvoeine
Flagellates observed to date, stands at 276.  The proporfion of new forms may
appear rather large, bnt it should bhe borne in mind that hardly any work has
been done on the freshwater Flagellates of subtropical or tropical eountries, and
that it 1 exaefly the higher temperainres prevailing there and the greater vicis-
situdes to whieh pond life is snbjected, that are the cauwse of the much larger
number of varieties to be observed.

The enlargement attached to the figures in the explanation of the plates is
not the magnifieation used in ohservation of the living specimens but merely
indicates the scale (somewhat reduced) used in drawing the tigures for repro-
duction.  Observations were made chielly with a 1/6 ineh holuscopic objective,
N.A. 95, and 18 diam. oeular in a tube-length ot 6 inches. Thes.: were assisted
by a 1/12in. homogeneons holoscopic lens.

FLAGELLATAE
Protomastigineae.
Fam. BICOECACEAE.
Gemns PoTrriobpENDRON Stein.
PorerIopENDRON  pETIOLATUN Stein (Pl 1., fig. 1).

Lorica long. 1722, lat. 8 —1lu.

Guildtord (77): Lismore (260, 290, 208).

Stein, Der Organismus der Intusionsthiere, in., 114., T.xi., g, 8 11; Senn,
Flagellata, p. 123, . 80; Kent, lufusoria, Stylobryon petiolation (non Dujardin),
Pl xxiii, fig. 17—307 Dinobryon  petiolatum  Lemm., Gaitung Dinobryon, p.
B,

The cupule has a slightly everted rim. 1 have never scen the zooid, bat
small sprays of the anpty cupnles ocenr very sparsely in my gatherings.  They
are generally faintly rufescent, ditfering in this from all formns ot Dinobryon, the
petioles ineonspicuons and no longer than the enpules, <o that the latter appear
to be sessile. They may always be distingnished from Divobryon by a minunte
refringent blob at the base, marking the liead of the petiole which is theve
slightly dilated. Main petiole of a spray noted—55u long. Tor Stylobryon
Fromenial (see Kent, Le., Pl xxiii., fig. 29) {he arrangement of the cupules in
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the figure differs from both Dinobryon and Poteriodendron. Dinobryon  petio-
latum Duj. (Hist. Natur. des zoophytes Infusoires, p. 322, .., fig. 22) has
nothing to do with Poteriodendron, as the author says “animanx verts.”

Var. Aseorrr (Stokes) miln. (PL i, fig. 2.).

Capules conical-campanulate, rim not everted, dimensions same as those of
the type.

Svdney Water-Supply: Lismore (260, 290).

Syn. Stylobryon Abbotti Stokes, Infusoria of the U.S., p. 79, PL i. fig.
12; Dinobryon sertularia forma, Playt., Plankt. Syd. Water, p. 515, P’I. 57, fig.
5: D. sertularia var. conicum, Playf., 1"'vw. Alg. Lismore. p. 315; ('f. Stein, Le.

Stokes gives a good detailed aceount of this form and its zoord, but his
ficure is mneorrect, as he says that the cupules are twice as long as the maximum
breadth (true also of Stem's and of our own) whereas in fig. 12 the proportions
are only 6:5. T find the two forms intermingled in the same spray.

Fam. CRASPEDOMONADACEALL
Genns SPHAERO EC A Lauterhorn.
SPHAEROECA voLvox Lauterborn.

Coenob. diam. e.15u; cell. long. circa 5. lat. ¢. T Lismore.

Cf. Senn, le., p. 126, t. S4p (after Lauterborn). Very rarve, only once
noted as a minute coenobium of hyaline cells radiating from a eentre as in
Synura. The cells were so small and the outlines so indistinet that even under
a high magnification I was unable to make out the details. Senn gives the
dimensions as, eells 8—12y long, coenobinm up to 2004,

Genus SarLrixaorca (lark.

I do noc think that there is anything charaeteristic of the speeies in the
presence, absence or length of the petiole in this genns. Went's figures, Le., Pls.
v. and vi. slem to me to show this distinetly. PL v., f. 20, makes it uite clear
also that the coenobium may simulate Petiolatum so that in the absence of the
zooid one cannot be distinguished from the otler.

SALPINGOECA AMPULLACEA (A. Br) Stein. (I’ i, figs. 3. 4).

Cell. long. 10, lat. 43-—6]u. Lismore (302).

Syn. Chytridium ampullucewm, A. Braun, “On Chytridinm.” T. v, f. 24—
27; Stein, Le., i, H. i, T. xi, {. 6, 7.  Quantities noted on one oceasion on
Oedogoniwm—rave, however, in my experience. Kent's figures of 8. amphori-
dium, le., PL v., . 2, 5, at least, should he considered as representing this
species, the long narrow tubular neck being characteristic. A minute pedunele
may sometimes be observed and is probably very often present when not notice-
able.

Var. corpars, n. var. (PL i, fig. 5).

Loricae corpore cordiforme nee globoso. inferne acuminato, lateribus levissime
arenatis.  Long. 10, lat. 43—61p4. Lismore (302). (um forma typica.

The body of the lorica is more or less heart-shaped, not globose, and runs to
a point beneath. Kent describes and figures (le., Pl v., figs. 13—16), species
S. amphore Kent and S. wrceolata Kent, of somewhat similar shape, but with-
out the long neek. On Oedogonium in quantity, mixed with the type.
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SALPINGOECA AMPHORIDITM (lark.

If I say that 1 do not know whether 1 have ever observed the iype of
this species. it is because Clark's original ficures (Ann. Mag. Nat. Hist.. Ser. iv.,
vol. 1., 1868, p. 203) are ditlienlt of access, the figures given by variens authors
all differ among themselves and. though typical forwms are distinct enough, it is
not always easy 10 say where 5. amphoridium ends and S. ampullacea begins.

Lately, however, 1 have obtained good pencil sketches of Clark’s type figures.
He gives two, which are not in the least alike. Tle second has uever. to my
knowledge. been observed or figured since. and as it is far the most common
Torm of Nalpingoeca in this country. | have adopted it as var. australica
(infra). The other is unearly. but not «quite identical with Kent's figures (In-
tusoria. Pl. v., fie~. 3. 4. and 7 only. e-pecially fig. 4)—this, therefore. must be
considered a~ the type. It has an almost exactly globose body. rounded below,
somewhat prodoced and ovate above. but very little narrowed or constiicted in
the throat. the sides diverging upwards and ontwards straight to the wide mouth,
rim not everted. There 1z no distinet tubular neck. Kent's ficures are all too
narrowly constricted and some verge on 5. ampullacca.

Var. avstranica m. (PL i, fic. 6.

Cellulae winutae. sessiles: inferne rotundatae, superne ovatae, haud vel
levissime eonstrictae. lateribus ad o= convergentibus, ore non everto. collo nullo
vel haud distineto.

Cell. Jong. 8—14. lat. +—06. lat. oris 1—2p.

Auburn: Guildford: (asino (189): Lismore (254. 260).

Our commonest torm; found sessile on ~pirogyra, Hydrodictyon, Oedogo-
niwm, wmore rarely on C(yclops (Entomostraca). The cells are ovate. rounded
below, narrowed above. sides converging to the marrow mouth, or)v very slightly
constricted, if at all. therefore with no formation of throat or nwek except the
very least straightening of the sides below the inouth, nm not turned out.
Senn's figure of S. amphoridium, Flazellata, p. 128, fig. 833 (after rancé), has
the same shape of opening as var. australica, but below is very “trongly in-
flated, inueh more <o ¢ven than in Clark’s type. It might stand as var. Francei.
Jutschli’s form with flat hase, ficured by Kent (lLe., Pl v. fig. 33) should
rather. on account of the distinet neck and everted rim. be considered a variation
of ~N. ampullacea.

SaLpinGorca strixn Kent. (Pl i fig, 7).

Syn. s amphoridium Stein (nop Clark). Le, T. xi. f. 1—5.  This form
might well have been arranged as< a variation of S, amphoridium.  The loriea has
the same characteristic wide mouth and throat but no neck. The bhody. however,
instead of being elobular, i< drop-shaped with a minute protuberance heneath,
acting a~ a pedunele.

Cell. long. 21; lat. corp. 7. constriet. 24, oris Sp.

Fairfield (112).  Out of weeds in a ecreek paol.

SALPINGOECA okLONGA Stein. (PL 1., figs. 8. 9).

Cell. long. 11—16G: lat. 43—06, lat. oris 33; stip. long. 4—5,.

Guildford (77, 8S): Lismore (260).

O'f. Stein. Le., T x. fig. iv., 4. Zoold not observed. Stein's figure works
out at long. corp. 21. Jat. 71; «tip. Jong. 9u.  Very rare here and position some-
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what doubttul-—1t might he a form of Poteriodendron. Out of weeds in a creek
pool, along with Dinobryon and Poteriodendron.

Fam. PHALANSTERIACEAE.
Genus PHALANSTERIUM Clenkowski.
PHALANSTERIUM cONsOCIATUM (Fres.) Cienk. (Text-fig. la).

Coenob diam. 100—440.

Aunburn (140, 149) ; Rookwood; Lismore (308).

Cienkowski, Beitr. z. Kenntn. mikrosk. organismen; Kent, Infusoria, Pl
xit, f. 5—9; Stem, Le., T. vii, fig. 1, 2. Generally met with in ground gather-
ings in swampy places. It occurs as irregularly eirveular or oval cushions with
scalloped edges, consisting of a pale yellow or brownish mucus, minutely granu-
lar. In optical section at the edges (lic eushion shows as composed of a series
of radiating wedges, each containing two cells near the margin. From above, the
structure is irregularly polygonal.

Fam. MONADACEAE.
Genus DEXDRrROMON &5 Stein.
DEXDROMOXN AN vIRGARIA Stein. (Text-fig. 2e).

Naturg. d. Flagell,, H. i., T. vi., fig. 1-——5. Very rare, noted only once, from
the Riehniond River at Lismore (186) as a spray of a large number of living
cells, the latter 10 X 8. agreeing in shape with those figured by Stein. Differs
from Anthophysa in having a delieate branched coenobium, each cell being fixed
at the end of a separate branch; ¢f. Semnn. Le., p. 133.

Genus ANTOOPHYSA Bory.
AXTHOPHYSA VEGETANS (O. F. Muller) Stein.

Coenol  diam. 24-—28; cell. long. 12, lat. +—6p.

Auburn; Parramatta; Lismore (253, 260, 263).

Cf. Stdn, Le., T. v, fig. 1—17; Senn, Le., p. 133, fie. 89¢. This organism
consists of a cluster of cuneate cells attached to stones or weeds by a very ir-
regular mucons peduncle which gets gradually drawn out thinner and thinner
by the movement of the flagellate eells until the elnster hreaks away and becomes
a free-swimming stellate coenobium. The shape of the cells seems to vary from
pyriform to enneate, generally the latter as far as my observation extends.

Genus CEPHALOTH AMNIU M Stein.
CEPHALOTHAMNIUM CYCLOPUM Stein. (?2) (Text-fig. 2f.)

Long. curp. 10, lat. 3; long. stip. 10; long. flag. . 20p.

Canley Vale (128).

A few single zooids noted on the shell of an entomostracan.

They were hyaline and perhaps represent this species. Of course, each
coenobium must begin with a single stipitate or sessile zooid, Cf. C'ephalotham-
wium  caespitosum Kent and €. cuneatum Kent; also Anthophysa stagnatilis

Stokes. p. 83, Pl 1., f. 16, 17.
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Fam. BODONACEAE.
Genus Bopo Ehr.
Bovo epax Klebs. (PL 1. fig. 10).

Flagellatenstudien, Zeitschr. f. wiss. Zool.. Bd. 1v., 1892, (/. Senn,
Le., p. 135, f. 90s. Oval, more or less flattened on one side, pointed in front,
rounded behind, with twe distinet llagella near the aunterior end, one at least,
it not hoth, often directed backwards. A large coloured tood ball often notice-
able towards the hinder end. Contraetile vesiele in front.

Long. 15, lat. 104, Lismore. Rarve.

3Jobo sanrans Ehr. (PL 1, fig, 11).

('f. Stein, T. ii.. Abt. vi. t. 1—7 and Abt. v.. t. 15; Kent (Diplomastic)
Pl xxiv., f. 11—12; Forbes and Richavdson, Biol. Upper Illinois River, Pl
Ixxsii, .9 (after Kolkwitz). These aathorities all agree in identifying this
species with the minute drop-shaped flagellate which is commonly seen nnder
the microscope pecking away at any dissolving mass of protoplasm. The body
is slightly enrved, broadly ronnded behind and somewhat pointed in front. Here
are attached two. long, distinet flagella whicli are turned baekwards under the
animalenle.  Oceasionally it fastens itself to some rotting organism by ifs
pointed anterior extremity, holding on, no doubt. by the bases of the flagella.
Of. Stein, T. 1., Abt. v.. f. 12 and f. 15, in which state it has been deseribed as
Colpodella pugnar Cienkowski.

The figure of Bodo saltans given by Senn. lLe., p. 135, fig. 90, wonld seem
to belong to Bodo caudatus (Duj.) Stein, Le., T. il.. Abt. v, . 1—14 (dm-
phimonas caudata Duj. Le., P’L. 7. fig. 1.. Diplomastir caudata (Duj.) Kent,
Le., PL xxiv., t. 1-—10; Heteromita putrina Stokes, Frw. Infus. T.S., p. 105, PL
i, fig. 6, 7.)

Other figures that seem to vepresent tlis organism are [fez:romita ros-
trata Went, PL xv.. fig. 18—28, II. wneimata Kent. Pl xv., fig. 29, and /.
adynca Mereseh. in Kent. Pl xv., f. 44

Fam. AMPIUIMONADACEAE.
Genns R1iPIDODENDRON Stein.
R1i1P1DODENDRON 1UNLEYT Nent. (Text-fig. 10).

Not uncommon in botiom samples from swampy pools.  The elegant pale
vellow fronds of the coenobinm attain to about 2504 in length. The animalenles
themselves are minute and inconspicuous cells situated at the tips of the
branches. (f. Stein, T. iv.

Auburn: Grafton (265): Lismore (254, 308, 316).

Distomatineae,
Gienns TrEPoMONAS Dujardin.
TrepoMONAs aciLs Duj. (PLo1, fig. 12).

Dujardin, op. cit., p. 294; Senn, p. 140, fig. 103c; Stemn, T. iii., Abt. i,
f. 1—14.
Lismore (344). 1In the water of putrid swamps.
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Text-fig. 1.
(a) Phalansleriumn consociatuim (Fres.) Cienk. x 5005 (b) Rhipi-
dodendron Huxleyi Kent. x 375; (c) Chromulina ochracea (Ehr.) ;
(d) Chr. ovalis Klebs; (e) dillo seizing a flacleriun ; (f) Chr.
pyriformis, n.sp.; (g) Chr. cuneala, n.sp,; c—g x 2000,

105
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Genus HeEx A mi17a Dujardin.
Hexanirs ixFLata Duj. (PL i, fig. 13).

Dnjardin, p. 296; Stein. T. ni., Abt. iv., f. 1—6.

Lismore (344). With the preceding speeies.

Dujardin gives the length as 17—20g. What 1 figure is probably a young
form, as the whole front half ot the body was homogeneons and transparent, nor
did T observe the four anterior flagella whieh might, however, have been present.
The shape was almost quadrangular, rounded and bag-shaped in frout. fruneate-
vmarginate behind with distinet angles turnished eaeh with a long flagellum.

Chrysomonadineae.
Fam. CHROMULINACEAE.
Genus CHROMULIN A Cienkowski.
CIIROMULINA FLAVICANS (Ehr) (Text-fig. 2 a—d).

Coenob. diam, 20—60; cell. diam. 8—124.

Centennial Park, Sydney.

Syn. Monas flavicans Ihr.; Chrysomonas flavicans (Ebr.) Stein, op. eit.
T. xi., f. 16-—19. Very rare, ouly once observed. Our forms agree pertectly
mm size and appearance with Stein's exeellent figures in Naturg. d. Flagellaten.
The dimensions of his figures work out at: coenob. diam. 15—65, cell. diam.
7T—10x.  The chromatophores are yellow-green, amrranged as in Synure and
Mallomonas.  When mature, the cells are globose, but from selt-division are
generally found more or less oval,

CHROMULINA oCliRaCEs (Ehr) (Text.-fig. 1e).

Cellulae sphaericae, diam. 53—83u.  Lismore (294).

Minute spherteal cells with two yellow-green chromatophores longitudinally
and rather irregularly disposed within the c¢ell and not quite parvietal. There is
a minute stigma and relatively large e.v.

Syn. Monas ochracea Ehr.; Chrysomonas ochracea (Ehr) Stein, T. xiv.,
Abt. in., f. 1, 2. This and all other forms of ('hromulina mentioned here were
found enmeshed in the mycelium of a tungus surrounding a rotting plant stem
floating in swamp waters.

CuroMUrLINA ovaLis Klebs,  (Text-fig. 1d, ¢).

Cell. long. S3—111. lat. 53—T7ix.  Lismore (294).

Ct. Senn, op. eit.,, p. 154 1. 107. B2, Oval or oblong in eontour, with a de-
cided nick to one side in front fromm which the tlagelhum springs. At this point
there seems to be a kind of profrusile or distensible pharynx. 1 noted one
feeding on cells ot Bacterium termo. These werve worked down the flagellum and
received with a globule of waler (or plasma) whieh eould he observed as a very
distinet swelling passing down the side of the eell till it lodged in the posterior
part of the cell.  Exactly the same procedure is depicted by Senn. p. 119, in the
case of Oicomones termo Ehr. which this species of Chromuling very much re-
semwbles.  Is it possible that one is a saprophytic torm of the other?
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CITROMULINA PYRIFORMIS, nsp.  (Text-fig. 1f).

Cellulae plus minns  pyriformes, fronte rotundatae, postice acuminatae.
Cell. long. 11—12, lat. 53, Lismore (294).
Cells pear-shaped more or less, or ovate, bhroadly vounded in

front, and
pointed Dhehind.

Text-fie. 2.
(a-d) Chromulina flavicans (Ehr.) x 900;
(¢) Dendromonas virgaria Stein.  x 1500;

(f) Cephalothamuinm cyclopum Stein, (¥) single zooids, x 2000.

CHROMULINA CUNEATA, n.sp.  (Text-fig. 1g).
Cellulae prae latitudine longioves, cuneatae; fronte subiruncatae, postice aen-
minatae.
Cell. long. 12, lat. 33—4,. Lismore (294).
The cell 15 long and narrow, somewhat wedge-shaped, subtruneate in front

with a noteh to one side as in Clr. ovalis Klebs, sharp-pomted hehind, sides
shghtly avched.
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Genus MaLLosoxnas Perty.

MaLLodioNas Acsroipes Perty. (Pl i, figs. 1, 2).

Cell. long. 21—42, 1at. 12—23: setae long. 12—30p.

Aubnrn: Guildtord (84): Parramatta (136): Clyde; Wyrallah; Lismore
(261, 287).

Syn. Mallomonas Plosslei Perty, see Kent, 1. xxiv.. f. 72, 73; Lepidoton
dubium Seligo. Many forms of this species may be found, as it is very variable
in its growth. [ have noted subglobose, oval. ovate pointed in front, ovate
pointed hehind, elliptic; but probably they are all growth forms of one and the
same organism. There is evidence to show that Mallomonas develops from a
small globose cell, and according to its rate of growth, and the hne of develop-
ment that 1t takes, so is the resulting torm. In every species the fully-de-
veloped form is linear-elliptic or oblong-elliptie.  In M. acuroides also the eell
may be furmished all over with setae, or some part of the surface mayv be devoid
of them. or again they mayv he entirely waniing. and oeeasionally they are so
delicate as almost to eseape observation. Cells as low down asx 14 X 10, have
been noted. Perty’s type is really an immature form of the species, and these
may generally he recognised by having the e, at the hinder end; in the mature
form they are set in a eirdle at the posterior third of the ecll. Compare here
M. elegans Lemm., Sehwed. Gewasser, t. 14, and 3. tonswrata Teihing, Sehwed.
Plankt., 1., fig. 3. a

MaLrodoxas srLENDENS (G. S West) Plavl.  (PL i, fig. 3).

Cell. Jong. 30—56, lat. 9—13; sctae long. 16—36p.

Auburn; Sydney Water (64, S0. 81); Botany (142): Botanic Gardens (3):
Wirrallah; Lismore (241. 260, 261, 316).

Syn. Lagerheimia splendens G. S. West, Algae Yan Yean Reservoir, .
74 PL 6. f. 4—8. Judging by my records this speecies 1s even more common in
our waters than M. acaroides, and it is generally found in the mature shape,
if not always the full size. Indeed. T know of only one young form (infra).
There may be any number of setae from 2 to 4 before and behind.  They differ
from the setae ol M. acaroides, which are like very fine bristles, in being stouter.
of a spinous nature and inflated strongly at the base. These in front are gener-
ally earried at right angles to the hody, the hinder group project vight baek.
they are capable of a shght amount of lateral movement.

Var. pusiLia, novar.  (PLodl. fig, 4).

Tforma  multo-brevior, oblongo-ovalis, setis nullis  ohservatis, membrana
glabra, striis obliquis 3—4 decussatim dispositis ornata.

Cell. long. 10~ 17, lat. 8—12}1,.

Syduey Water (80, 81): Centennial Park, Sydveyr:; Byron Bay.

Probably a voung form either in process ol growth or fixed by inerassa
tion of {he cell wall before reaching maturity., Tt iz mueh shorter than the
type though ahnost as broad as a full-erown specimen. Oblong-oval in shape,
membrane smooth, erossed by 3 or 4, very fine, obliguely disposed, eriss-cross
grooves having Lhe appearance of striac. No setae in the specimens noted.
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MALLOMONAS AUSTRALICA, n.sp. (Pl i, fig. 5).

Cellulae elliptico-cylindraceae; mediis lateribus fere rectis; apicibus late-
rotundatis.  Membrana hyalina inerassata, granulis parvis in  seriebus trans-
versis ordinatis ornata; setis nullis notatis.

Cell. long. 20—25, lat. 10y,

Botanie Gardens, Sydney (3); Botany; Guildford; Lismore (245).

A much raver speeles than either of the foregoing. When wmature it 1s
oblong-cylindrieal with broadly rounded ends, and ecrossed transversely but not
obhquely by rows of small granules. No setae observed,

Var. ¢raciLLima, nvar. (Pl fig. 6).

Forma gracillima, magis stricte cylindracea; lateribus fere rectis, apicibus
rotundatis.  Membrana ut in torma typica; setis nullis.
Cell. long. 22, lat. 4p. Lismore.

Var. suBGLOBOsA, novar. (PL ii, figs. 7, 8).

Cellulae subglobosae vel ovales, plerumque fronte paullo angustatae; vesieu-
Iis contractilibns 4 juxta extremitatem posteriorem; eceteris ut in forma typica.

Cell. long. 21—27, lat. 16x. Lismore (316), trom swampy ground.

These are probably young growth forwms of the type, either still in pro-
cess of development or, as I think more hkely, which have hecome fixed by the
hardening of the cell-wall due to stagnation. On cither view they give us a
glimpse of the lite-history of the organism,

MALLOMONAS LiTOMEsA Stokes. (Pl ii., fig. 9).

Cell. Jong. e. 25, lat. e. 5u.  Lismore. .

Stokes, Freshwater Infusoria of the U.S., Journal Trenton Nat. Hist. Soe.,
1. 1888, p. 92, PL i, f. 32.

Very rare indeed, only onee observed. The body is linear-elliptic, mem-
brane delicate and smooth (Stokes says however “Cuticular surface finely erenn-
late™), a few straight setae at the hinder end, but tbose in front are charae-
teristic, being six in number springing from a small membraneous projection
and curved back like the vibs of an uwmbrella.  Chromatophores pale yellow-
green, close to the eell-wall.

Var. cvrTa, nvar.  (PL i, fig. 10).

Cellulae curtae, oblongae; pone late rotundatae ine setis; ceteris ut in forma
tvplea.

Lismore, with the type.

This form is very short, oblong, broadly ronnded behind where the sctae
are wanting: otherwise like the type. Size not noted. A narrower and more
strietly eylindrieal form, mueh less commonly met with. Sometimes at the an-
terior end there is a slight membrancous bi-papillate projection. and helow the
flagellum, just between the ends of the chromatophores, a dark grannle may oc-
casionally Dbe distinguished. T have noticed the same in Synura granulosa, cf.
New and rare freshwater Algae, p. 508, Pl lvi., f. 1—3.
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IF'am. PHAEOCAPSACEAE.
Genu~ IPnmarococcus Borzi.

Prarococcus pLavkroNicts W. and G.S. West.  (PL i1, fig. 11).

D

Coenob. diam. 90; Cell. dian. 10u.  Botany.

Obtained onee only i a ground gathering ot mixed microscopic life trom
Gardener's Rload swamps, Botany. 1t was in the glococystis eondition as a
hyaline, struetureless, mueilaginons coenobium eontaining 4 families of about 8
cells each.  The cells were glubose, with two yellow-brown parictal c¢hromato-
phores disposed as in Synura or Mallomonas. Senn has no place for this genns
m his “Flagellata™; [ inelude it here trom some resemblanee to Phaeveystis, at
least in its vegetative eondition.

Fam. SCINTILLACEAE.
Genus SCINTILLA, D.gen.

Cellulae minutae, deheatissime, ovatae vel ovales; membrana tenuissima.
glabra, hyalina, granulis nulhs nee setis; chromatophoris 2 parietalibus per
longitudinem disposilis; flagellis 2 tenuissimis; vesieulis eontractilibuz 2 postice
instructae; stigmate nullo.

SCINTILLA CHLORINA, nsp.  (PL ., figs. 12—14).

Cellulae ovatae subeuneatae, troute angustiores, postice late-rotundatac; polo
antertort modice deplanatae et saepe levissime cmarginatae; membrana delicatis-
sima hyalina glabra; flagelli= 2 tenuissiinus; chromatophoris 2 luteo-viridibus;
stigmate nullo.

Cell. long. 71—21; lat. 41—12%,. Byron Bay (324).

A very rare llagellate whieh [ obtained in some guantity from the drained
bog at Byron Bay soon after rain. In shape the cell varies from ovate to sub-
cuneate, narrower in front, well rounded behind, sides often somewhat tlattened
towards the anterior end, which iz subtruncate and slightly emarginate.  Mem-
hrane very delieate and indistinguishable, smootl, hyaline. without markings or
setae; flagela two. The cell contents are arranged as in Synura or Mallomonas
with two, thin, yelow-grecu, parietal chromatophores disposed longtitudinally,
starting in front and gradnally developing right back to the hinder end. When
the opposite edges ot the ehromatophores just overlap in the middle there appear
to be four longitudinal chromatophores but this is an illusion. Tke posterior por-
tion ot the eontents is a clear, {ransparent, homogeneous mass, generally sur-
rounded Dy large amylaceons granules: no stigma, but there scem to he two
pulsating vacuoles behind.  With dilute formahn the e¢ell crumples up at oneceo
to a shapeless mass, extruding the contents; this does not oeeur in Synura or
Mallomonas. 1t is generally taken to indicate the entire absence ot cell-wall,
but ol (his 1 have my doubts. Cf. Phacocystis globosa Scherlfel in Lemmer-
mann  (Nord. Plankt., xxi.) Flagellatae, p. 2. f. 6.

SCINTILLA SPLENDWDA, n.sp.  (PLodi. tig. 15).
Cellulae ovales, polos versus praecipne anteriore modice atlenuatae, fronte
levissime emarginatae; membrana glabra granubs nullis nee setis; flagellis 2

tenuissimis; stigmate nullo; ehromatophoris obscure viridibus.
Cell. loug. 31, lat. 194 Lismore (347).
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This species 1= half as large agam as the foregoing and very different in
appearance. It is elliptical-oval, not ovate, but the wminute emargination in
front may still be noted. The membranc 1= smouoth and hyaline, showing no
sign whatever of markings or setae. I examined a specimen with the 1/12th ineh
homogeneons tmmersion lens; the internal organisation is exactly as i Synurae
or Mallomonas, the anterior third consisting of very finely granular protoplasm,
the posterior two-thirds of a globe of clear, transparent, homogeneous material
surronnded by large amylaceous granules, the whole being enelosed by two deli-
cate parietal chromatophores. The eolour ot the latter was very distinet, being
neither yellow-green mnor chlorophyll-grecn, nor brownish-green. nor blue-green,
but a deep gray-green. Very little reliance, however, ean be placed on the
eolour of the ehiromatophores in the Chrysomonadineae as a study of Crypto-
monas soon shows. Two very delicate tlagella noted, which seems to separate the
organism trom Mallomonas; 1 was not able fo detect the pulsating vesieles, but
from 2 to 4 will probably be tound towards the hinder end of the eell.

Fam. TESSELLARIACEAE.
Genns TEssELLARIA Playfair.
TESSELLARIA vOLvociNa Playf.

See description and figures in “I'reshwater Algae of the Lismore District”
(These Proceedings, 1915, p. 315, PL xlv., f. 6, 7, nnder Tessella). Also a fur-
ther note in *New and rare treshwater Algae” (ibid., 1918, p. 508, Pl 1vi, f. ).
1 have nothing to add to these notices exeept to remark that the organism is
not as rare as 1 thought at first. I have obtained plenty during the last few
vears.

Fam. HYMENOMONADACEAE.
Genns Sy~xuvnra Ebhrenberg.
SYNURA VIRESCENS (Bory). (PL 1. figs. 16—18).

Coenob. diam. ad. 137; cell. long. 22—24, Jat. T—9,.

Wyrallah; Lismore (242, 314).

Syn. Uvella virescens Bory, Eneyelop., 1824 (teste Dujardin, p. 301);
for fignre see Kent, Pl. xxit., f. 24—26, but the ehromatopliores are contracted.
In “Freshwater Algae of the Lismore Distriet,” p. 314, T recorded this speeies
as Synura uvella Ehr. All the authors, however, who have figured the fatter,
show the cells as elothed with tine setae; ¢f. Stein, T. xix., Abt. 1.. £, 1—7; Kent,
PL xxiii, f. 1. 2; Senn. p. 162, t. 116a; Klebs, Flagellatenstudien (Senn's fi
A2) and others.

This makes it plain that if S. wvella 1 found here it must be very rare, as
in twenty-five vears 1 have never seen a speeimen of a Synura showing setae.
This smooth speeies, S. virescens Bory, however, 1s oecasionally met with, thongh
by wvo means common either. 1 figure three forms whieh may all be noted either
separately or intermingled in the same eoenobium. The membrano is very thin
and does not show as a douhle line; the ehromatophores lie close to it. No stigma
noted, but I think that one or more minute stigmata may oceasionally be found,
though rarely, in all forms of Synura and Mallomonas. Stokes (op. cit., p. 117)
records this speeies from U.S.A.

[
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For descriptions and figures of ». granulosa Playt. and its var. pusilla Playf.
see Frw. Alg. Lismore Distriet (These Proeeedings, 1915, p. 314, PL xlv., f.
3). Also New and rare freshwater Algae (Ibid., 1918, p. 508, Pl 1vi., [. 1—3).

For Synura australiensis FPlayt. see These Proceedings, 1915, p. 315, PL
xlv., f. 4, 5.

Fam. OCHROMONADACEAE.
. Genus OcHROMON a8 Wysotski.
OCHROMONAS  ASPERA, nsp. (PLoi, Ggs. 14, 15).

Cellulae a fronte subeireulatac anteriore sacpe truncatae, posteriove rotun-
datae, margine grannhis aspera; a latere modice compressae, ovatae, anteriore
acuminatae; membrana nulla vel tenuissima et indistineta; plasmate granuloso,
chromatophoris (27) Iluteo-viridibus, obseuris; flagello singulo; vesieulis contrae-
tilibus geminatis minutis uno latere juxta marginem anteriorem disposiiis; stig-
mate nullo.

Cell. diam. e. 8—10u. Byron Bay (324).

A very minute flagellate composed of byaline plasma studded with amyla-
ceous granules which give a vough appearauce to the surface, sbowing through
the eell-wall it any is present as it is not noticeable. In shape the cell is
sub-cirenlar in front view, sometimes truncate above, and in side view some-
what compressed and ovate. There 1s an obsenre pateh of yellow-green ehromato-
phore near the anterior end, a single tlagellum and a pair of minute c.v. at one
side near the front margin; no stigma. The animalenle ean projeet ontwards a
large wave ot membrane (?) or eclear bomogeneous plasma, and seize any par-
ticle of tood in its vieinity.

OCHROMONAS CYLINDRACEA, nsp.  (Ploi, fig. 16).

Cellulae eylindraceae, utrogque polo rotundatae, in medio interdum paullo
constrictae, margine granulis aspera; membrana nulla? vel tenunissima ?; plasmate
granuloso; chromatophoris  obseuris  (27)  lutco-viridibus, juxta marginem an-
tertorem; tlagello singulos; stigmate nullo.

Cell. long. e. 17, lat. 5p.  Byron Bay (324).

Sylindrical in shape, rounded eaeh end, shightly constrieted in the middle,
other details as in the preceding speectes. Both forms obtained along with Secin-
tilla chlorina trom small rainwater pools in {he drained bog at Byron Bay.

Genus DiNxosryox Ehrenberg.
Dixosryox serrvnariy Elee (PLoi, figs. 17—21).

Cell.  long. 20—38, lat. max. 9 10, lat. oris 8—10, constriet. 7 Sp.
Cyst diam. 14,

Jotany (2): Botanie Gardens (3): Sydney Waler (22): Centennial Park,
Sydney (133); Duck Creek, Clyde (74); Guildford (172): Fairfield (83, 143);
Canley Vale (111); Wyrallah; Byron Bay; Lismoere (332, 345, 307, 316).

Syn. Dinobryon sertularia var. eylindriewm m Plankt. Svdney Water, p. 516,
Pl 57, fig. 6. Our common form answers exaetly to Ehrenberg’s type, hut s
apparently somewhat smaller.  The usnal size of the loriea here is long. 30—35,
lat. max. 9, whereas for Luropean specimens Lemmermann  gives long. 44,
lat. max. 13, lat. oris 13, constr. 10—11p.  Stein's figures work out at an aver-
age of long. 46, lat. max. 12,.
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I have met with none longer than 38y, and Bernard, Protococe. et Desm., p.
209, f. 570, gives 28-—35 by 8—10u for Javanese specimens.

Two shapes are tound, (1) with blnut conteal lower end, and (2) with the
lower e¢nd drawn out and pointed; both are common and usually intermingled.
The cyst which 1 have only noted twice is spherieal with low broad collar, the
ntembrane f{aintly and sparsely serobiculate. *

Var. axaurarum Seligo. (Pl i, figs. 22—23).

Cell. long. 32—30, lat. 9, lat. oris 8—9, constrict. 7—38.

Fairtield (83, 112, 143).

('f. Seligo, Uber einig. Flagell. d. Susswasser, p. 6, t. 1. Syn. D. eylindri-
cum var. angulatwm (Seligo) Lemm., Gatt. Dinobryon, p. 518, T. 18, {. 24
Lemmermann has arranged this torm under 7). cylindricuw; 1 find it here, how-
ever, in company with D. sertularic and of similar dimensions. [
eylindricum 13 a4 wmueh  larger ftorm than any of ours, so I think it
best to ftall back on Seligo’s original arrangement. Probably the same form is
common to both species.

DINOBRYON CYLINDRICUM var. DIVERGENS (Imhot) Lemm. (Pl 1., figs. 24, 25).

Cell. long. 42—50, lal. max. 8—10. lat. oris 8—10. eonstriet. 6—7p.

Svdney Water (63, G4, 90); Centennial Park (133); Canley Vale (111);
Fairfield (130). )

Syn. D. sertularia var. divergens in Plankt. Sydney Water, p. 516, PL 57,
f. 7. Nearly all the speeimens 1 measured were either long. 4y or long. 50pu.

Var. ScrAaviNsLaxpir Lemm.

Cell. tong. 44—50, lat. max. 9—10p.

Sydney Water (90); Canley Vale (111).

Syn. D). sertularia var. Sechauinslandil in Plankt. Sydney Water, p. 516,
Pl 57, £, 8. Found in company with var. divergens, of which it is really only
a form. Our specimens are so slightly wrinkled as to make separation difficult.

Subgenus Er1ry x5 (Ebr.) Lauterborn.
Dixopryox vurricuLus (Ehr.) Klebs. (1L 1., figs. 26—27).

Cell. long. 20—25, lat. max. 7—S8, lat. oris +—5p.

Sydney Water (22); Guildford (77).

Syn. Epipyxis utricwlus Ehr., Infus, p. 123, T. vii, f. 7; Stein, T. xii., [\
6—11; Klebs, Zeitschr. t. Wiss Zool,, Bd. 55, p. 414; Lemm., Le., p. 512, T. xviu.,
f. 1. Our specimens are much shorter than the European; Lemmermann gives
long. 30—46, lat. 7—10u.

Var. TapprLsmae Lemmnermann.  (PL L, figs. 28, 29).

Lorica e. stip. 23—28, lat. max. 7—9. Iat. orif. +—5u. Cyst. diam. 14,

Fairfield ; Guildtord (77, 124); Centennial Park, Sydney (133).

Lemmermann, Das Plankton schwedischer Gewasser, p. 119, T. i, t. 19,
This pretty little form is not uneommon, growing on diatoms, waterweeds, cte.
The cells are generally solitary or two together, rarely in elumps as in the fignre.
From the comparison of a number of individuals it is easy to see that the petiole
1s formed out of the cell wall by a gradual talling together of the lower end
of the loriea. There seems to be a distinet dise to the footstalk, at least some-
times. The membrane differs from other species of Dinobryon in that it is
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cenerally somewhat rufescent with a specially dark band aeross the middle. I
lhave never seen the living amimalenle. Lemmermann gives long. 22, lat. mas.
8. epening 45y as the dimensions of the lJorica.

Cryptomonadineae.
Genus CHELOJMON A~ Ehrenberg.
CHILO3IONAs paradEcttar Bhre  (PL i, figs. 19—22).

Found in swamp waters almost everywhere; it seems to me very probable
that 1t is a small saprophytic form ol Cryptomonas; it has the same series of
shapes as Cryptomonas ovata.

Cell long. e. 30, lat. ¢. 10pu.

Genus CRYPTOMON AS  Ehresberg.

CeYPTOMONAS OvaTs Bhr. (Pl 1., fig. 23).

Senu  ( Flagellata, p. 169) remarks on the variability of’ the chromatophores
in this genns and it 1= particulavly notieeable in this speeies. I have noted the
following e¢olours:—Pale nut-brown, deep nut-brown, brownish-green, greenish-
brown, yellow-green, pale ehlorophyll green, deep ehlorophyll green.  Almost
always to be foumdl in swamp waters, but never in great quantities.

Cell. lung. 25—30, lat. 10—18.

CRYPTOMONAS AMPULLA, nsp. (PLoai, fig 24).

Cellulae quam in €. orata majores, longe ovales, lateribus areuatis: pone
rotundatae. fronte oblique truncatae et intra, uno latere. valde excavatae. Chro-
matophoris fusco-viridibns.

Cell. long. 50, lat. 23, ap. 103k, Lismore (327, 337).

A larger torm than €. erate and wmore nearly ovval in shape. rounded behind,
sides arehed, obliquely truncate in {ront. Below the lower edge ot the truncate
portion there is a decp excavation, making the cell appear somewhat irregularly
flask-shaped.  Chromatopheres brownish-green, more green than brown, however.
The interior seems to be differently arranged from ('. ovata also, as there s a
wide bag-shaped pharynx, longitudinally ‘striate with rows of minute punetula-
tions.  Not common.

CRYPTOMONAS MANIMA, nsp. (PlLodi, fig. 25).

Cellulae maxime, plus minus  oblongae, fronte modice attennatae, postice
roinndatae; uno latere aequaliter arcuato, altero jnxta apices interdum inila-
tione instruetae; chromatophoris plerumque  fusco-viridibus,

Cell. long. 50—70, lat. 22—28,.

Botany (142) ; Lismore (261, 327, 337).

Double the size of €. ovata and mueh more irvegular in shape. 1t is oblong
in general ontline, somewhat narrowed baek and front. especially the latter.
One side is fairly regularly arehed, but the other has often a slight protuberance
near eaeh end. The ehromatophores are generally brownish-green, but 1 have
noted them pale-green and yellow-green.

CRYProdoxas Noppsteprn (Hausgirg) Senn.  (PL i, fig. 260,

Cell. long. 11—12, lat. 6—7x. Sydney: Lismore (345, 347).
Syvu. Croomonas Nordstedtii Hausgirg, whose figure is reproduced by Seun,
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p. 169, fig. 123c; the size works out at 9 X 5u. A minute form not uncommon
here, but never before more than a few individuals at a time. The chromato-
phores are deseribed as blue-green and I have once noted them that tint, but
strong and often bright blue i1s the rule, and turquoise-blue may sowetimes be
observed.  Oceasionally what resembles a small pyrenoid 1s present near the
centre of the cell, or two smaller. one above the other.

CRYPTOMONAS GEMMA, n.sp. (Pl i, fig. 27).

Cellulae ad €. ovatam ambitu valde accedentes, ellipticae, sursum uno latere
oblique trunecatae; hyalinae pellucidae i medio chromatophoris binis globosis
cyaneis instructae. '

Cell. long. eirca 20u. Lismore (291).

This is a very ecurious form whichi 1 have met with only once, but it was
present in mueh greater abundance than Cryptomonas generally is, four or five
being in the field of view at one time. 1n shape like €. ovata, it is perfectly
hyahne and pellucid, no internal markings at all being visible except the two
chiromatophores whieh were bunehed up together in the centre ot the ecell in the
form of two, sharply-defined, bright blue globules.  All the specimens were alike.
In movement they were very lively; flagellaies with blue ehromatophores gener-
ally are.

CRYPTOMONAS OBLONGA, n.sp. (Pl fig. 28).

Cellulae minutae oblongae, utroque polo rotundatae, sursam hkand trun-
catae; lateribns parallelis suobrectis; chromatophoris dilute aeruginosis 2; shig-
mate nullo; e.v. subapicali.

Long. 11, lat. 6. Lismore.

A minute oblong forim with rounded ends, not timneate in front, sides more
or less straight. There were two pale blue-green chromatophores and a sub-
apical e.v. but no stigma. A little below the centre what looked like a pyrenoid
or elacoplast. 1 saw only one flagellum but probably there were two, as the
pyrenoid and the eolour of the chromatophores indicate ('ryptomonas and not
Mallomonas. Non-motile at first, the cell became motile while under observation.

Euglenineae.

Fam. EUGLENACEAE.
Genus EvrerpTia Perty.
EutrepTis viripis Ferty. (Pl i, fig. 1).

This s a rare flagellate: T have only met with it in one gathering, where,
however, it occurred in good numbers. T am not qgoite eertain whether ours
1s the same as the European form. Tt is like Phacus moniliata var. suecice. Lemm.
with the body slightly elongated and produeed below into a long blunt tail.
Daugeard, who figures it {Recherches sur les Eugleniens, p. 103, fie. 24) makes
no mention ot any granules, whereas our specimens are finely puneto-granulate in
spiral lines running obliquely and transversely from left to right. TIn side view
it is elliptie, eompressed. Differs from Phacus in having no amylaceous plates.

Cell. long. max. 58, eaud. 21, lat. eorp. 25, apic. 10,. Jotany (95).
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Genus CRYPTOGLEN A  Ehrenberg.
CRYPTOGLENA AUSTRALIS, nsp.  (PL v., fig. 18).

Cellulae late-ovatae, postertore latiores, paene subglobosae, postice vix
acuminatac, tronte gynam levissime deplanatae. A latere ellipticac.

Cell. long. 13, lat. 1. Lismore.

Cryptoglena pigra Lhr., the only species Intherto deseribed, 1s shield-shaped,
triangular, broadest above und very pointed below. Cf. Daungeard, op. eit., p.
139, t. 44; Senn, p. 176, tig. 1278, Our form is very broadly ovate, almost
subglobose, widest below, hardly pointed beneath and very shghtly tlattened above.
The usual decp turrow runs down one face. 1In =ide view elliptie, slightly
pointed below and fattened above. One long tlagellum; stigma to one side of
the fmrow; chloroplasts laminar, @ brilhant green. Very rare.

CRYPTOGLENA PHACOIDEA, wsp. (PLov., fig. 19).

Cellulae  orbicnlaves, interne modice angustatae, utroque polo ob  sula
extremifates emarginatae; a latere plano-convexae lentieulares.

Cell. long. 21, Jat. 174,  Lismore (351).

Another very rare torm which seems to conneet (‘ryptoglena with Phacus,
tor 1t shows two amylaceous plates, one large and the other small. The general
shape in face view is subeirenlar, a little narrowed below. There 15 a broad fnr-
row down the centre, the ends of whieh show as an emargination at eaech pole.
The stigma lies to the left of the furrow as uswal and there is the customary
single long llagellum. In side view the cell seems to be lentienlar, plano-conves.
showing gibbous where the furrow runs. T have an idea that this is a juvenile
form of Phacus, the furrow being eliminated with growth, the last vestiges of
i( persisting as the overlap of the two wings above, and the slight tail below;
also the central longitudinal ridge in Phaeus triqueter. Cf. too Phaeus inflatus
(infra).

Genus CoLACIU M Stein.

CopAcieym vesicrnosvy (Bloe) Stem. (PL i, figs. 2, 3).

Cell. veg. long. Y—15, lat. 5—11gx. Motile zooid not noted.
Lismore (291, 307). On Cyelops, Maerothrir (ISntomostraca).

(COLACIUM ELONGATUM, wsp.  (PL o, figs. +4—6).

Cellnlae vegetativae eylindraceae, fronte eonicae, postice rotundatae, apiei-
bus stipite mucosa aflixae.  Zoosporae angustae eylindraceae, medio modice con-
strietae, apicibus attenuatis acuminatis; stigmate lineari luteo-tuseo subapieali;
vesieulis  contractilibus 2 subapiealibus; {lagello singulo, ehlovoplastidibus dilute
vinidibus  elliptieis.

Cell. veg. long. 12—23; lat. 5—11g4.  Zoosp. leng. 1518, lat. 4.

Lismore (291, 294, 316, 327).

The vegetative form ol (. vesiculosum 1s shortly ovate, that of €. elon-
gatum 1s more or less evlindrical, vounded behind and conieal in front where it
is fixed to the host by a short stalk of almost invisible muens. The host is
nearly always Cyclops, Maerothriz or some ofher of the Lntomostraca. From 2
to 4 cells are often found in a clump. What seem to be the zooids of this
species are cylindrieal, constricted in the middle, atfenuate, and pointed at eaeh
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endd; ehloroplasts pale green, rregularly oval, disposed more towards the Innder
end; agellun single; e.v. two, apical; and a yellow-brown, wick-shaped, sub-
apical stigma. A stigma of this shape and colour is extiremely rare among the
Fuglenineae, thongh not uneommon in Chlamydomonas of the Volvocaccac.

Genus EvcrLEexa Eurenberg.
LBverexa viripis Ehr.  (PL i, fig. 7).

Of medium size; when young fusitorm in shape (ef. fig. 9), hut with growth
tending to become eylindrical; blunt in front and rapidly attennated behind
where 1t 15 drawn out mto a minute tail. No tlagellum, or only the useless stump
of one.  Amylaceous grannles nrregular in shape and size, generally forming
@ large eentral mass in front of and belind the nueleus. Membrane smooth but
very fine spiral striae can generally be detected with a high power lens on all
speeies of Fuglena. A few minute digitate chloroplasts are usually visible in
the hinder part ot the cell, but the wsnal diseoid chloroplasts  form with age,
prineipally in the central portion, leaving the ends hyaline., From Daugeard’s
deseription and figure (Recherches sur les Euglemens, p. 43, fig. 14, p) the young
fusiform specimens are charaeterised by a stellate bundle of digitate chloro-
plasts radiating from the centre of the eell. The dimensions he assigns are long.
68—80, lat. 14—16p. This is perhaps more nearly Ehrenberg's type. Thal
which I figure here is the older cylindrieal form: long. e¢. 110, lat. 14,

This species develops in the globular vegetative cell in a manner peeuliar
to itself. Both head and tail are turned in under the body. on the same side,
to form a ball. When the wucus in whiel this globular cell is involved gets
sufficiently thin tor the ereature to get [ree, it simply nnrolls head and tail and
straightens itself out.

Var, saxauinea (Ehr.).

Fuglena sanguwinea Ehr. This rved torm is usually found in eompany with
the type, especially when, as often happens, the organisms form a powdery
crnst on the surface or on the half-dry bed of a pool. Ii is probably due to
the action of sun and air. Under the microseope the eolonr will be seen to be
due to the gradual conversion of the chloroplasts into orange or Drick-red
globules of haematochrome (lipochrome). This is known to take place in the
DProtococcacege also.

Var. PURPUREA, n.var.

A varer and very striking form. The echlorophyll has become converted
mto a wine coloured substanee disposed to all appearances in fine grains.

Evcrexy sociapinis Dangeard. (Pl iii.. figs. 8, 9).

Very like the young form of Euglena viridis, but broader and more clavate
i front. It may always be recognised by the digitate ehloroplasts regularly
disposed trom front to back. Amylaccous granules irvegular in shape, arranged
in a mass hefore and behind the nuclens and below the ehloroplasts.  Membrane
smootll, finely strate spirally and obliquely from left to right. With or without
a flagellnm.

Long. 92—95, lat. 21—28,. Lismore (254, 293, 308, 316, 327).

Cf. Daugeard, op. cit., p. 86, fig. 15; for dimensions he gives 85 X 25,.
This species almost certainly develops into the cylindrical form of Kuglena
viridis mentioned above. It is really the young aguatic form, while I. viridis
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type is the aerial form, when the organism devclops in surface erusts. Euglena
sociabilis living and growing altogether under water has a characteristie method
ot development and a series of vegetative stages entirvely its own. Yet withont
a doubt it reaches the same objective.

The vegetative cell is generally involved in a wide and often stratified globe
of clear mmeus.

EuveLEna anmprvorxis (Ehr) wmihic  (PL i, figs. 10, 11).

Syn. Amblyophis wviridis Ehr. 1t has generally been considered that there
1s nothing in this form to justify Ehrenberg’s genus Amblyophis; at the same
time I cannot agree with those who would make it merely a tail-less form of
Euglena viridis.  ¥or one thing, the disposition of the ccll-contents is different.
Also the latter is a comparatively small species (the type at any rate), whereas
Euglena amblyophis is one of the very largest forms. H is strap-shaped. rounded
behind and attenuated in front, membrane smooth, finely and spivally stnate,
hody very transparent. no paramylon granules or rods (in this respect also very
different from K. viridis), no tlagellum.  Specimens from three loealities fairly
wide apart are all in agreement.

LU]]};”. 2”“—300. lﬂf 2”—25/1,

Jotanie Gardens, Sydney (137); Kyogle (216); Lismore (286).

Evauexa peses Elirenberg. (Pl in., figs. 12— 14).

This species i1s narvowly strap-shaped and very plastie. slightly attenuate in
front and usually coming abruptly to a sharp point behind. hut sometimes very
gradually narrowed to a snbacute tip; ne tail and only a very weak flagelum or
none at all.  Membrane smooth, striae not noted. In most Fuglenae the striac are
very delicate and need the 1-12th inch bhomog. immersion lens for their detec-
fion.  The same is true of the chloroplasts except in certain speeies of which
this 1s one. Here, on the other hand, they are nearly always very distinet, espeeially
at the sides where they show as little lenticular eushions, and are eharaeteristie
of the species. No paramylon granules or rods as a rule. '

Long. 1006—180. lat. 10—18.

Coraki; Wyrallah; Lasmore (237, 254, 258, 293. 295, 347).

In a mueous stratum of Spirwdine major gathered on the river-bank at
Coraki. there were numbers ol /. deses developing ont of the vegetative ecll,
from which (PL ., fig, 14) it was evident that they are formed by dircet growth
ont of the original ecell itself.

Var. aiixvers, novar. (PLOllL, g 15).

Dimensionibus quam in forma typica dimidio minoribus; long. 70, lat. 6p.
Lismore.

Viar, GRACILIS, n.var.

Forma gractlior, chlovoplastidibns  hand  distinetis;  long. 120, lat. Sp.
Casino.

1t scems probable that K. deses 15 the base form from which both Euglena
spirogyra and E. qcus awre developed.  Along with this navrow form was another of
similar size and shape. but exhibifing the granulate striae of E. spirogyra and
at the same time the aentely pointed taill of E. aews. Upon anotber occasion 1
noted & form with the shape and conspicnous chloroplasts of F. deses, but with
the series of paramylon rods characteristic of E. acws, and with a tail end
evidently a compromise hetween the two species. 'f. Dangeard. op. cit., p. 93,
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fig. 18, var. intermedia, Klebs and p. 94 where lie says: *“‘cette variété cst charae-
térisée par la présence an-dessus et an-dessous du noyau de quelques longs
batonnets de paramylon assez gros.” (Pl ii., fig. 16).

EvGLENA OxYURIS Sehmarda. (PL ., fig. 17).

One of the largest speeies. 1t is a strap-shaped form, sometimes shghtly
twisted round the long axis. The spirals and striae (the latter arve coarser and
more conspicuons than usual) run from right to left obliquely downwards,
foeussing the upper surface. This is unusual, not to say unique, in the
genus.  From two to four stout paramylon rods in a single series; no flagellum;
a short stout spine behind. The chloroplasts are brick-shaped (4p long) follow-
ing the lines of the striae. Stigma very large, pale, and indistinetly outlined.

Long. 250—100. lat. 22—6u. Coogee (4): Botany (91).

('f. Daugeard, lc., p. 100, fiz. 20, who gives long. 490, lat. 30—30u, also
Stein, T. xx.. I. 4, 5 (not f. 6, wlieh is E. tripteris Duj.).

A smaller form may also be met with:—long. 156—250, lat. 20—22,,

Var. ueLicomnea (Bernard) nubi.  (PL ., fig. 18).

So strongly twisted as to show three nearly equal lobes, in other details
like the type.

Svn. Phacus lelicoideus Bernard, Protococe. et Desm., p. 206, Pl xvi., f.
563.

Long. e. spin. 360—400. lat. 40—060, spin. long. e. 40y Gnildford; Kyogle
(219) ; Lismore (237, 260, 271).

Var. graciLLInMA, novar.  (PL i, fig. 19).

Forma gracilior, minime torta. Long. e. spin. 253, lat. 17, spin. long.
424 Lasniore.

A very rare slender form. Hardly twisted at all and, curionsly enougl, in
reverse direction to the type, though the striae run the usual way. The paramylon
vods in this species are really ftattened links, in which the central space has
become filled up by gradual thickening of the sides. Tts position is still in-
dicated hy a faint central line.

EvGLExa triprERIs (Duj.) Klebs. (PL iv., fig. 1).

1u spite of its great likeness to Kuglena oxyuris v. helicoidea, this is a very
distinet torm, very much smaller, more common, and one that retains its charae-
teristies remarkably well. It generally has a long flagellum. The only note T
have of the twist is that it is From left to right, the opposite of E. oxyuris.
Compare Dujardin, p. 338, Pl v, f. 7, whose figure the generally aceepted torm
does not very closely resemble; he gives long. 65—80y; also Stein. T. xx., f. 6,
who considers it a young form of E. oxyuris.

Syn. E. torta Stokes, lc., p. 86, Pl 1., I. 20.

Long. 70—150, lat. 10—15,. Wyrallah; Lismore (237, 254, 258, 286, 203,
310).

EvcLexa spirogyra Ehr, (PL iv., fig. 2).

Easily recognized by the characteristic granulate striae which, in this species,
are very ummeh in evidence and, as a rule, run obliquely from left to right.
The typieal form (¢f. Stein, T. xx., f. 7) seems to be cylindrical, slightly attenu-
ate m front, but rapidly narrowing behind into the short acute tail. Membrane
somewhat rufescent giving the specimens a yellow-green colour.
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Another torni, however. which 1 have found in great quantity, is broadly
strap-shaped, not at all, or very slightly, attennate in front where it is broadly
troneate; behind  narrowing rapidly to  the short aente tail.  The
membrane in this form is generally very rufescent, the specimens appear-
g greeny-brown. [ have no figure of this form, thongh it is very common. On
decomposition the skin often splits up into a wisp of longitudinal fibres, the
striae, whieh are then seen to be eomposed entirely of the granules, showing as
minute briek-shaped evlinders set on end side by side.

Long. 160—250, lat. 18—36, long. caud. 25—30p. Svdney; Wyrallah; Lis-
niore.

Forma. (PL iv., fig. 3).

Cyhindrical, vounded in front. and attenunate behind into a short taill. An
interesting torm showing beyond a donbt that the membrane may be at first
smooth, the granules developing by degrees. Speeimens indeed are often noted
in which every second or fourth row of granules is morve strongly marked, the
intermediate series being of later growth. Paramylon rods link-shaped ia this
speetes as in K. oryuris.

Var. gLEGaNs, nwvar. (Pl iv., fig. 4).

Forma anguste eylindracea, fronte minime attenuata, postice in eandam
brevem aeutam produeta. Membrana hyalina tenuissima, striis  delieatissimis,
minnte granulatis.  Flagello nnllo.

Long. 110—136. lat. 8—12, long. caud. 10—16,.  Casino (223): Lismore
(293).

A small and very slender eylindrieal form, almost truncate in front and
rapidly narrowed behind. The membrane clear, delicate and very finely striate
with minute puneta-granules. No tlagelhnn and no paramylon rods. On others
in the same gathering no granules at all could be detected. Out of mud from
the edge of a lagoon.

Everexa acvs Elr. (PL v, fie. 5).

Fusiform, subrvostrate in tront, very gradually attenuate hehind. where the
lines of the body merge uninterruptedly into the long, aeutely pointed tail.
Grenerally active, with a long tlagellumu.  Membrane very smooth, no striae visible.
A Jong series of 6—10 paramylon rods is characteristic. though not always
present.

Long. 150—210. Iat. 10123, Auburn: Lismore (258, 327).

Cf. Stein, op. eit., T. xx., f. 10—12; Daungeard, le.,, p. 101, f.
donht whether T have ever scen a typical specimen ot this species (as distinet
Irom E. acutissima Lemm.). The figures cited are more distinetly {msiform than
anything I have met with. Stein's specimens have the appearance of being
distorted, aud the rostrate tip does not seem correet. Daungeard’s figure is better
m this vespect. but the tail ix not nearly long enough to represent our forms.
The only difference between this and the succeeding species ix the shightly
ereater breadth and the wealth ol paramylon rodz. The ehloroplasts are often
little oblong cushions.

EverExa acvTissivma Lemmermann.  (PL v fiz, 6).

Lemmermanu, Plankt. Sehwed. (1(’\\'ﬂSS., o 122, T. 1., 1. 27, who &!‘i\'(ES long.

T o

123. lat. 7. ﬂil‘_'f. ]0[]‘_‘. 254.  This is really a s‘lendor. more eyvlindrieal form of
b ks P B B
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E. acus, and is the form eommonly found in our waters. 1 inelude in it speei-
mens over 100y long. and up to 8y in diameter.

Long. 110—150, lat. 7—8u. Guildford (45, 146); Lismore (237, 241, 258,
259, 260, 295).

Var. panvs, novar. (Pl iv., figs. 7, 8).

Forma brevior.  Long. 54—%4, lat. (—8, long. eaud. 4—16y. Lismore
(237, 258).

A short form, less than 100, long. sometimes blunt ended behind.

Var. HYALINA, n.var.

Forma hyalina, ehloroplastidibus nullis, nec stigmate.

Long. 150—200, lat. 8—10k. Rookwood; Guildford; Wyrallah: Lismore.

Euglena acus has also a var. hyalina Klebs..

FreLexa piscisorMis Klebs.  (PLoiv., figs. 9—11).

A small form, but one ot the wost active and frequently met with. In
shape it varies somewhat, but generally it is shortly fusiform, with the like-
ness to a fish from which it derives tts name, subrostrate in front and acutely
pointed hehind, without a tail. No amylaeeous rods or granules. The specimen
shown in PL iv., f. 11 is more globese in the centre than usual. 1t has probably
Just developed out ot the globular vegetative cell, the shape of whiell 1t still
partly retains. The long flagellum c¢nables this form to swim very rapidly.
Compare Klebs, Flagellatenstudien, p. 302: Daugeard, le., p. 8Y. f. 16a; the
latter gives dimensions lomg. 50. lat. 6—74. 1t is doubtful, however, if his
figure represents the tvpe.

Long. 30—32; lat. 6—124. (Casine (223): Lismore (221, 237. 258, 260,

263, 295, 327, 344, 348).
Evcrexy Texts (Dujardin) Senn. (P1. iv., fig. 12).

Syn. Crumenwvla terta Dujarding p. 339, PL v £ 8. Euglena viridis, pro
parte, Stein, T. xx., t. 26—33; Trachelomonas torta Kellicott, in Stokes, In-
fusoria of U.S, p. 87, PL 1., f. 24

The type is oval, somewhat attenuate in front. This speeies seewms to we
to be merely the vegetative cell which has inereased in size and beeome motile
with hardly any alteration in shape. It has nothing to do with Lepoeinclis
orum; and Trachelomonas torta Kellicott 1s simply the empty membrane, with
the striae of both upper and lower face put in at the same time. This is a
plankton form, generally to be found among weeds in deep water. The ehloro-
plasts are dise-shaped, irregularly eircular or polygonal. and elose together;
they are wueh wore distinet thau in any other speeies. Membrane smooth and
covered with the usnal fine spiral striae, with difficulty visible exeept on the
empty cell.  Cytoplasm granular; a large stigma and long flagellum, movement
aetive.  Dnjardin gives long. 50u.

Long. 50, lat. 40y. Lismore (352).

Var. ovaTs, nvar. (Pl iv., fie. 13).

Forma ovata, fronte attenuata, pone rotundata; ecteris ut in forma typiea.

348).
The most eommon form here: distinctly ovate, not oval.

Long. 38—50. lat. 25—32;. Duek C(reek, Clyde: Lismore (261, 337, 347, - ¥
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Var. oBess, novar.  (PL v, fig. 14).
Forma fere sphaevica, superne guam levissime producta.
Long. 55, lat. 524,  Lismore.

A rare form, almost exacily spherical, bui  produced a little above and
notehed at the opening of the pharynx.

Var. BULLATA, n.var.  (PL v, figs. 15, 16).

Forma subglobosa, snrsum in protuberationem conicamn produeta, pone bulli
latissima instructa.

Long. 53—55, lat. 42—46u. Lismore (328).

this form is globose hut more produced above into a distinet eonical pro-
tuberance, while below it is furnished with a low wide boss.

EvGLeNa aUrTULA, nsp. (PLov, fig. 17).

Euglena minima, fere sphaerica; fronte bnlla conica instrueta; poue rotun-
data, interdnm uam levissime acuminata; (lagello longo; eytoplasmate inter-
dum granulato.

Long. 18—19, lat. 14—17, lat. ap. 2—3,.  Guldford (146); Lismore.

Another free-swimming speetes, found among weeds in deep water, smaller
and rarer than Fuglena texta and its forms. 1t is globular, with a conical pro-
jeetion in front. The ehlovoplast secems to be in a single, thin. parietal, ecqua-
torial band: Hagellmn long. movements hvely.

Var. gnoNcats, nwvar. (Pl oiv, fig. 18).

Forma modice oblongo-cylindracea, medio panllo constrieta, sursum feviter
attenuata, fronte rotundata acuminata, postice globosa. Cytoplasmate hyalinos
in medio zona ehlorophyllacea; flagello longo; vesienlo contractili snbapicali;
pone maenla fnsea magna (stigmate?) instrneta,

Long. ¢. 19—22, lat. c. 104.

Seems to be an outerowth of the type. 1In shape oblong-eylindrieal, some-
what constricted in the middle, narrowed in front and conical, running to a
point, globose behind. A subapieal c.v. noted, and, in the centre of the pos-
ferior balt’ of the eell, a large pale-hrown spot or elobule wlich might he a
stigma, thongh 1 have never before seen the stigma in sueh a position in Fuglena.
As in the type, there is a thin median parietal band of chlorophyll. Flagellum
long, movements very aetive.

KoaLexa vivina, nsp. (P v, g 19).

Englena minima, Hneari-elliptica, fronte acute-rotundata, postice rapide at-
tenmata ot aenminata; eanda nnlla;  chloroplastidibus  parietalibus — singulis.
utrinque pyrenoidibug magnis singulis; stigmate parvo: flagello longo: granu-
lis mnylaceis nullis nee haenlis.

Long. 30—32, lat. Tp. Lisinore (203, 347).

A minute It most energetic species, swimming rapidly, turning and twist-
ing at a great rate. Fuglena vivida is very distinet and clear-cut in appearance,
lincar elliptie, acutely rounded in {ront and rapidly narrowed behind into a
sharp point, but without a tail: very mmeh more resembling a fish than Fuglena
pisciformis.  There is a single parietal laminar chloraplast (or two), with a
large distinet pyrenoid on  each side at the posterior third.  Stigma smally
flagellum long; no paramylom rods or granules, Not common, but 1 have
kuown watherings where it was plentifnl. ‘
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EvGLEna rusiLns, nsp.  (PL v, figs. 20, 21).

Euglena minima, eyhndracea, ntroque fine attennata, fronte econica, postice
abrupte acuminata, candi minima instructa; baculis amylaceis singulis maximis,

Long. corp. 26—30, lat. 9—10: long. cand. 3—4yu.  Lismore (260).

Another minute speeies, in shape something like FE. vivida, but very dif-
ferent in defails. The hody is eylindrical, narrowed at eaeh end. conical 1n
tront and abruptly acuminate behind, where there is a short tail. The chloro-
plasts seem to be seattered flakes, sometimes econnected with an irvegular parvamy-
lum granule; a single, very large and stout paramylaum rod in the centre; flagel-
lnm?

Var. roxaa, novar.  (PL v, g 22).

Forma piseiformis, uno latere tere recto, altero arenato, fronte attenuata,
pone spina praedita, baeulis amylaceis binis validis,

Long. « sp. 74, lat. 16 sp. Tong. 124, Lismore (237, 238).

Another very fish-like form, longer than the type, attennate in front. fur-
nished with a spme behind, one side nearly straight, the other arched. Two
stont paramytum rods present. This variation was plentiful in gathering 238;
both it and the type have stont membranes and are not metabolie.

2 BEvarexs ~p. (PL v, fig. 23).

I have seen hut one specimen of the form lere figured, hut, although 1 was
able to observe alt details, 1T regard it with too mmeh suspieion to name or de-
seribe. It 1s a minnte torm with a long flagellum, and very vivaeious in its
movements, as these small forms generally are. Several indications point to the
possibility of its bemng the zooid of Prachelomonas eseaped from a broken lorica.
This 18 not nmpossible, but I have no knowledgé as to whether PTrachelomonas
will yemain active under these conditions. The size and shape are exactly those
of Tr. ampullule Playf. (*The genus Trachelomonas,”” p. 16, Pl i, £ 6);
unfortunately, I have no note on the constitution of its zooid. The huge, square,
pale stigma, however, is more general in Prachelvmonas; the subelobose nuelens
at the hinder end of the cell 1 have never observed in Fuglena before, and it
usually points to a loricate amimalcule (compare the Rhizopoda); the chbloro-
phyll diffused through the outer layer of eytoplasm is frecquent in 7'rachelomonas,
but rarely, if ever, found in Euglena. Compave Tr. splendida, Fl vii, f. 1.

Genus P11 acus Nitzsel.
PHacus PLEURONECTEs (Muller) Duj. (Pl v, fie. 1),

Long. corp. 36-—56, lat. 27—12: long. caud. T—14p.

Auburn (68) 1 Rookwood: Botany (91); Guildford (45, 77); Casino; Wyral-
lah: Lismore (187, 258, 260, 295).

Dujardin, op. eit., p. 336, Pl v., . 5, gives for dimensions, long. 40—45,
lat. 222—304, which is a fair average size.

Var. MINUTUS, novar. (Pl v, fig. 2).

Cnam forma typiea dimidio minor. Long. 20—28, lat. =22y,
Botanie Gardens, Sydney (3); Wyrallah: Lismore (260).
Half as large only as the type and mueh less common.

Var. AUSTRALIS, nvar. (PL v, fie. 3).

Forma magis ovalis, duplo major. Long. 99, lat. 53, Guildford (114).
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Very rare indeed; more regularly oval than the type and about twice the
size. Iu all these forms the chloroplasts are minnte parietal dises scattered over
the central part of the cell.

Puacus uiseipvirs (Eiehwald). (PL v, fie. 4).

Long. corp. 30, lat. 221 long. cand. 10y, Lismore (328, 332).

Syn. Fuglena  hispiduly Eichwald; Chloropeltis hispidule  Stein, T. xix.,
f. 31—

Very rare here. Tt is withont the overlap at the apex, but instead is tur-
nished with a smwall papilla. The membrane is ornate with small teeth, pointing
backwards, disposed in longitudinal lines. The tail is straight.

PHacrs MONILATA var. sUECICA Lemmermann.  (PL v, fig. 5).

Long. corp. 30—34, lat. 23 24, crass. 6: long. ecaud. 7T—8.

Castno; Wyrallal; Lismore (241, 258, 350, 351).

Cf. Chloropeltis monilata  Stokes, p. 91, Pl 1, f. 30. This species is
really a variant of Phacus hispidulus, the tecth heing replaced by granules as in
many forws ot Trachelomonas. 1 have not met with the type which is figured
by Stokes with graoules irregularly disposed. Not uncommon here. Compare
Lemmermann  (Plankt. Sebhwed., Gewass, T. 1., f. 15) who gives size as 36

991
X 234,

Piascrs voxaicavpa (Ehr.) Dujardin.  (PL v, fiz. 6).

Long. corp. 53—90, lat. 10—65: long. caud. 67—90pu.

Botanic Gardens, Sydney (150): Guildtord (45): Lismore (258, 295, 317,
350).

Euglena longicqude Ehr.  Our specimens have sometimes very long tails.
Dujardin ouly eives 92y awith the tail. This 1s the typical, flat form.

Var. ———— Lemmermann. ('l v, fig. 7).

Long. corp. 62—80, lat. 40—54: long. caud. 20—404.

Botanic Gardens, Sydney; Wyrallah; Lismore (258, 260, 347).

Syn. Ph. pleuronectes, pro parte, in Bernard, Protococe. et Desm., Pl xvi,
I. 561 only. This twisted variety has a mueh shorter tail than the type. lem-
mermann has given it a name, but 1 cannot lay my hand on the reference.

Puacus TtriQUETER (Ehr.) Dujardin. (PL v, figs. 8—11).

Long. 38—44, lat. 25—324. Lismore (348, 350, 351).
Dujardin, Le., p. 338; Stein, T. xix.. t. 55—57.  Compare Cyclanura orbicul-
atee Stokes, p. 89, VL i, L 27: and Phacus aciwminatus Stokes, p. 900 PLoi, f.
28, Rather rare, it may he recognised by tlie ridge running longitudinally down
oue face.
Practs INFLATUS, nsp. (PLove figs, 12, 13).

Phacus minimus, ad £h. plewroneetem accedens. quasi autem ¢ lobis in-
aequalibus binis tumidis exstruetiss nuo lobo per longitudinem, altero transverse
intlatos lobo longiore canda brevi praedito.

Long. corp. 25 32 lat. 22—23: long. caud. 4—Gp.  lismore (236, 237, 263).

A very small form something alter the stvle ol Phacus pleuronectes, but
as if construeted of two inflated lobes joined down the central line.  Tlhie lobes
are unequal in size and shape. one being longiudinally intlated, the other trans-
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versely. A short taill on the longer lobe. Membrane longitudinally striate, a
large paramylum plate present, stigma distinet, Hagellum long. Very rare, but
numerous in certain gatherings.

PHACUS LISNORENSIS, nap.  (FLov, fig. 14).

Phacus magnus, longe-ovatus, uwno latere paullo infra apicemr levissime
excavatus (deinde pharynge oriente ac tlagello longo); sursum subacute rotun-
datus, inferne senshn sensimque attenuatus et in candam longam acutissimam,
oblique dispositamn, protractus; membrana per longitudinem siriata. A latere,
corpore lineari, arcuato; lateribus parallelis; postice eandia longa, ad angulo
recto deflecta.

Long. eorp. 54, lat. 18; long. cand. 40u.  Lismore (260, 344, 348).

A very distinet, well-marked species, known only from Lismove. The body
15 flat like a leat, not lenticular; lung ovate, rounded above, and gradually nar-
rowed below into a very long sharp-poeinted tail set obhquely (in front view).
The opening of the pharynx is sitnated in a little indentation on one side at
some distance below the apex. From here also, of course, avises the long tlagel-
him.  Membrane longitudinally striate; the chloroplasts small, oblong tlakes lying
along the strine. From the side, the body is scen to be somewhat arched, the
sides parallel and close together, the tail set at right angles.

Pracus pyruy  (Elnt) Stenn.

Euglena pyrum Ehr. I have never come across the exact Eunropean type as
figured by Stein, T. xix.,, t. 51—54, and other aunthors; but the following forms
of it are toumd here and always retamn their distinetive characteristies.

Var. ovarvs, novar. (Pl v, fig. 15).

Forma corpore ovato fere ovali, sursmm late-rotundata, inferne attenuata,
cawda brevi acutissima hyalina praedita.

Long. corp. 19, lat. 135 long. caud. 6x. Botany (142); Lismore.

The type 1s somewhat narrowed above and excavated apparently below the
apex on one sude.  Our nearest form 1s quite rounded above, in shape like a
peg-top, shghtly attenuated Delow, where it 1s turuished with a short liyaline
sharp-pointed tail. There are 6 or 7 eoarse spiral costae running from left to
right.

Var. avustranicus mibi. (L v, fig. 16).

Forma ad v. ovatum accedens sed crassior, et costis phuibus ornata,

Long. corp. 22—32, lat. 18—24, long. caud. 8—10u. Lismore (197, 242).

Syn. Lepocincelis Steinii v. australice Playf., Biol. Richmond River, p. 141,
Pl. viii., f. 6. A more inflated form of the foregoing, and with more numerous
costae whiclh are rounded also, not sharp-edged. End view eireular in Dboth
forms. .

Var. rRUDICULA, nvar.  (PL v, fig. 17).

Forma corpore conico sursum truneato-rotundata, inferne attenuata, lateri-
bus areuatis; postice eauda brevi pracdita. A latere valde compressa, lateribus
parallelis. AMembrana costis rotundatis +—7 ornata.

Long. eorp. 24—35, lat. 15—26, long. caund. 14+—18.

Lismore (241, 258, 260, 285, 286).

The type and preceding forms are cirenlar in eross section; this form, on
the other hand, is strongly compressed. In shape eoniecal, truncately rounded
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above, narrewed gradually beneath., and furmshed with a short sharp tail
Membrane with +—7 spiral corrugations wound from lett to right.

Genus LEPociN cL1s Perty.

LepocixcLis ovrm (Bhr) Lemm.  (Text-fig. 3a).

Long. 23—30, lat. 17—21, Jong. cand. 2 10p.

Guildtord; Lismore (242, 299).

Syn. Euglena ovum Ehlr., Chloropellis ovwm Stein.  This speeies 1s rather
rare liere, I have only met with a tew isolated speeimens. In shape the type,
according to Stein (T. xix., figs. 45, 46. 49, 50), is broadly oval-oblong swith an
anterior prominence and a short, pointed, triangular tail, membrane finely striate
spirally. forms found here are not intrequently more oblong than oval, and
often lack the anterior prommuence, sometimes the tail as well. I might remark
that these are generic characteristies in Lepocinelis; it 1s no use founding speeies
on their presence or absence.

Var. avstiavts, novar.  (Text-fig. 3 b, ¢).

Forma oblonga. ubique rotundata. anteriore haud producta. postice caudi
obtusa brevi® papillitormi. vel longa bacillitormi, instrneta.  Membrana  delieatis-
sime  spiraliter  striata. ‘

Long. 23—30, lat. 17-—21. long. caud. 2—11p.

Guildtord (146); Lismore (328).

A decidedly oblong torm, rounded on all sides, with no anterior prominence
in the specimens so far noted. turnished bebind with a short nipple-shaped tail,
or mmre rarvely a long, blunt-ended. rod-hke one.  Membrane finely striate
sprrally.

Var. costata, nwvar.  (Text-fig. 3d).

Forma oblonga, ubiquo rotundata, prominentii anterieri nulla nee cauda.
Membrana costis spiralibus 9—10 ornata.

Long. 24, lat. 18y.  Guildford (60).

The oblong form, withent either anterior prominenee or tail, though of
course these might be present, either onc or both, in other speeimens, membrane
with 9—10 costace spirally wound.

LipociNeLrs FUsiFoRdMis  (Carter) Lemm.  (Text-fig. 3e—17I).

Syn. Fuglena  fusiformis Carler; Fuglena zonalis Carter,  according  to
Kent, Pl xx.. f. 58 (atter Carter). The nawme is somewhat misleading, as one
expeets w spindle-shaped cell to be mnch longer in proportion to its width than
this is. The type is broadly lenticular, pointed above and below, apparvently
without anterior prominence or candal prolongation of any sort. half’ as long
again as broad in our specimens, but these are not always typieal. The tigure
of Ruglena zonalis given by Kent works out at 58 X 30g; it is probably just
a slightly more slender form than iz typical.  Our specimens. while being
generally pointed beneath (sometimes even showing a wminute papilla or caudal
prolongation) are very rarely pointed above, having at least a flattened apex
(lat. 3—dp) and sometimes a slight prominenee of the same width.  Almost all
forms of Lepocinelis have a pair of discus-shaped paramylnn plates closely
appressed to the inner surface of the cell-wall.  In this species, hy continual
deposition of fresh material, these gradually grow round the cell, and meet with
a vertical line at each side: the central space of each plate fills up at the
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same time, till only a horizontal line marks its position, and thus the two plates
form a single broad band of paramylnm all round the middle of the cell. In
front view this band shows as three faint lines simnlating the equator and tropies
on a geographical glohe.

Text-fig. 3.
(a.) Lepocinctis ovwm (Ehr.) Lemm. x 1200; (b.c.) L. ovumr var. australis, n. var.
x 1200; (d.) L. ovwm var. costata, n. var. x 1200; (e.f.) L. fusiformis (Carter)
Lemm. x 560; (g.4.) ditto, forma. x 800; (;.) dillo, var. caudata, n. var., face view.
x 800; (4.) dilfo, another specimen, % face. x 800; (/.) L. rugulosa, n.sp. x 800;
(m.) ditlo, end view. :

Long. 3550, lat. 2435, lat. apie. 3—%u.  Auburn (135); Guildford,
Botany (17); Rookwood; Botanic Gardens, Sydney (137); Lismore (233, 236,
241, 295).

Var. cavpara, novar.  (Text-fig. 35, k).

Forma magna, inferne cauda longi, =upernc bulli eonied vel rectangulari
praedita.

Long. corp. 32—43, lat. 21—28; long. caud. 10—16, lat. max. 4. Lismore
(242, 236, 259, 295).

A rarer variety with a long tail and generally some sort of anterior pro-
minence, conical or rectangular.
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LEPociNcLis STEINTI Lemmermann.

This species has been erected by Lemmermann (Das Plankton sehwediseher
Gewasser, p. 123, notes) to inelude Stein’s two figures of Lepocinelis (Chloro-
peltis) ovum (T. xix., f. 47, 48) which are too slender to be typieal of that
speeies. Stein, in his explanation of the plates, considers these as representing
Euglena zonalis Carter, but Kent's figure of the latter (Infusora, T. xx., f. 58,
after  Carter) secems to forbid this identification. 1 do not know this
speeies, which appears to be an oval form, finely striate longitudinally. baving
some conneetion with the next form.

Var. suecica Lemmermann. (Pl vi., fig.1).

Long. corp. 26, lat. 117 lat. ap. 3, long. eaud. ad 3. Casino (189).

('f. Lemmermann, lLe., p. 123, T. i, f. 20. He g¢ives the size as 24520,
long. and 95—12, broad. According to Ins figure the membrane is finely
striate longitudinally with a slight spiral twist.

(?) LEPOCINCLIS SPHAGNICOLA Lemmermann. (Pl vi, fig. 2).

Long. corp. 30—32, lat. 12; lat. ap. 3p. Botany (109); Gnildtord (114);
Lismore (197).

Founded on a form fignred by O. Zaeharias (Forseh. d. biol. Stat. z. Flon,
X, p. 289, T. ik, f.17) as L. fusiformis (Carter) Lemm. 1 have not scen a
figure of this species and therefore amm not at all certain about the identification
of our specimens. The author ( op. cit., p. 124) deseribes it as oval with eollar-
shaped, produced anterior end, and distinetly projeeting (?) hyaline hinder end,
33 long and 124 broad. These dimensions and specifications seem (o suit
our forms very well.

LEPOCINCLIS CYMBIFORMIS, wsp. (Pl ovi, figs, 3, 4).

Forma eymbiformis, lateribus  nune deplanatis  nune  arenatis,  sursum
maodice producta truneata, inferne acuninata.

Long. 30—34, lat. 8—11; lat. ap. ¢ 3. Lismore (225).

This speeies includes certain somewhat irregular boat-shaped forms, sides
either Hattened or arched; body a httle produced above, truncate: aeumimate
behind,  Membrane striate longitudmally ? :

LepociNcLIs capiTary, nsp.  (PPLovi, figs. 5, 6).

Forma angusto fusiformis, superne et inferne paene aequaliter atfenuatag
anteriore produeta iruneata, maxime capitata; postice in  caudam  brevemn
acutam protracta. Membrana per longitudinem costata, eostis e. 6—8 visibilibus.

Long. 45—60, Jat. 10—14, lat. ap. dp.  Botany (92, 142); Botanie Gi-
dens, Sydney (150); Lismore (225, 260, 209),

A very pretty and distinet species characterised hy its slender. regnlarly
tnsiform body, produeed above into a truncately-ronnded eapitate prominenee,
and below into a short tail which continues the lines of the body. The mem-
brane is costate longitudinally, 6—8 costae showing,

LepPoCINCLIS ¢osTaTA, nsp.  (PLovi, figs. 7, 8).

Forma late-eHiptiea, fere ovalis; sursam levissime deplanata, haud produeta;
inferne eandi hrevissimi triangulari praedita.  Membrana eostis 8—10 per
longitudinem dispositis ornata.



BY G. 1. PLAYFAIR, 129

Long. corp. 26, lat. 1012, lat. ap. 3, long. cand. 3—44.  Aunburn (135);
Guildford (146); Wyrallah; Lismore (236, 259, 293).

A Dbroadly elliptical, practically oval form, without any anterior prominence
(none observed at any rate). but shghtly Hattened in front; behind furnished
with a very short triangular tail; membrane eostate longitudinally, with 8—10
costae visible.

Var. oBess, n.var. (Pl vi., fig. 9).

Forma prae longitudinem erassior.

Long. corp. 26, lat. 14—15, lat. ap. 3, long. eaud. 3—4yu.  Lismore (242,
236, 237).

LLEPOCINCLIS PAXILLIFORMIS, n.sp. (1l vi., figs. 10, 11).

Ferma minnna, corpore conieo, fronte late rotundata, prommnentia nulili;
postice attenuata, caudi minuta praedita.

Long. 20, lat. 8u. Guildford (114); Pott’s il (113).

A small Lepocinelis, somewhat eonteal in genera) shape, broadly rounded in
front, narrowed behind and furnished with a short tail, no anterior prominence
noted. A rare species.

LEPOCINCLIS RUGULOsA, n.sp.  (Text-tig. 31, m).

Forma eylhndracea, polis late-rotundatis, lateribus parallelis; mewmbrana
striis  (vel costis) obliquis spiralibus  ornata. A vertice ecireulata, margine
rugulosa.

Long. 25, lat. 15,  Rookwood.

A small eylindrical Term with straight sides and Dbroadly reunded ends.
Membrane striate obliquely and spirally either with coarse s{riae or fine costae.
End view ecirvcular, the striae showing as about 15 small corrugations on the
margin. I am a little doubtful about {he genus, as 1 have no note on the ecell-
contents. The flagellum figured, however, 1s Euglenoid and not as in Spheuo-
monas, and the metion “continually revolving” agrees with Lepocinelis. Noted
in quantity frem Reokwood in 1910.

Genus TRACHELOMON A5 Eln.

A detailed account of the principal types of this genus occurring in our
waters has already been given in “The Genus Trachelomonas™ (These Pro-
ceedings, 1915). Here it will only be necessary, thervefore, to describe torms
noted sinee then, and to confirm those of rare oeenrrvence by new records.

TRACHELOMONAS VOLVOCINA var. PLANKTONICA, nvar.  (PL vi, fig. 12).

Forma eollo exteriore distineto instructa. A distinet neck ronnd the eori-
fice is very rare in this speeies. Only noted twice, in both eases from water-
supply samples.

Diam. 15; coll. Jat. 3, alt. 2u. DBrisbane Water Supply; Sydney Water
Supply (115).

Var. scaBra, n.var. (PL vi, fig. 13).

Forma eollo brevi; membrana aspera. The membrane is usually very smeooth
and shiny; in this form it is slightly rough with minnte irregularities, not regu-
larly granulate; a short neck present.

Diam. 12,  Guildford (45).
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Var. coroNETTS, nwvar.  (PLovi, fig. 14).

Forma ore membrand lata circnmeineto. .\ very pretty awd distinet form.
The lorica does not seem to be always perfeetly spherieal, but produeed ubove
a little.  The orifice is snrrounded by a delicate and somewhat irregular, mem-
branons collarette which stands ont at a wide angle, edges smooth. In oue
specimen the chloroplasts were very regular, distinet and strongly marked.
They were of the nsual Kuglenoid type, viz., small eircular dises, but this is
the only occasion on which [ have noted this in Trachelomonas. In this genus
the chloropliyll i1s arranged in three different ways: (1) apparently regularly
diffused through the outer layer ot evtoplasm: (2) disposed in a few, large, oval
dises, widely separated and often more or less of irregular shape; (3) irregu-
larly reticulated in patehes with conneeting threads.

Diam. 16, coll. diam. 10y Lismore (365).

Var. restrioss, novar. (PLovi, fige 15). .

Forma pleramqgue livaling, collo nullo; membrana pustulis latis pulvini-
formibus, minute granulatis, vestita.

Diam. 12y.  Sydneyv; Lismore.

Lorica generally hyaline and covered with broad dise-shaped pustules
whieli are themselves minutely grannlate.  About G pustules aeross the faee.

TRACHELOMONAS BOTANICA var. BOREALIs, mvar. (PL vi, fiz. 16).

Fornia modice oblonga, collo late divergente praedita; membrana punetata.

Long. 36, lat. 30%; lat. oris 8. papill. 44, Lismore (303).

A more oblong forni than the type, with a wide dentate collarette round
the orifiee. The distinguishing mark of this speeies is the minute papilla at
the hinder end. Only known hitherto from Sydney—antea, 1915, p. 9, PL 1.
f. 9.

TRACHELOMONAS OvaLls Playfair.  (PL vi., figs. 17, 18).

Long. 23—35. lat. 19—23,.  Murwillumbali; Lismore (328. 350).

Out of weeds in a surtace-water drainage ditch at Murwillnmbah in
quantity. It is a form rapidly developed where there is a eurrent of water.
The lorica is thin. smooth, gencrally colvurless or almost so, and transparent.
The tigures show the chlorophyll disposed either in regular dises, or irregular
reticuluations.

TraciieLoymoxas Teres Maskell, torma.  (PL vi., fig. 19).

Long. corp. 27, lat. 18; coll. lat. 4, alt. 3p.  Lismore (285).

Cf. Maskell, On Freshwater Infusoria, Trans. N.Z. lostitute, vol. xx., N.N.,
1887. Tr. teres, type, is long oval, with a slight collar round the orifice, mem-
brane smooth—the author gives long. 35y, This form is not quite typieal, being
more oblong in outline. Four ditferent necks are given which have been noted
in this forni.

TRACHELOMONAS BULLA var. Austranis Playl. (PL vi, fig. 20).

Long. corp. 40, lat. 23+ eoll. long. 8, lat. 6. Centennial Park. Sydney (133).
Only previously noted from Lismore. This specimen makes our form prac-
tically equal in size to Stein’s type (50 X 21u), but the shape is different.
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TrACHELOMONAS OBLONUA Lemmermann.  (P. vi., fig. 21).

Noted both with and without a neek. This is what [ take to be Lemmer-
mann’s type, but I have not seen the tigure.
Long. 17, lat. 12 coll. long. 2%, lat. 1ly. Centennial Park (133).

TRACHELOMONAS PULCHERRIMA var. MINOR Playt. (PL vi., fig. 22).

Long. 17—1Y, lat. 10g. Plenty in the swampy corner of a fickl in eompany
with 7r. pusilla Playt. Lismore (344).
Tracueromonas Vorzir var. sureara, nvar. (Pl vi., fio, 23).

o

Forma parte anteriore suleis 10—12 (56 visis) per longitudinem dispositis
ornata.

Long. 31—32, lat. 21: lat. coll. 3, alt. 13u. Botany (108).

A form having the shape of the type, but with 5 or G sulcae running down
the face as tar as the centre. Var. pellucida and var. eylindracea, previously
known trom Sydney only, are herc recorded from Lismore also (328, 358)

TRACHELOMONAS AMPULLULA var. MaJor Playt. (Pl +i., fig. 24).

Forma scrobienlata, lateribus minime angulatis, postice haud mammillata.

Long. 34306, lat. 17-—19; eoll. alt. 2—3, lat. Su.  Lismore (344).

This large form of 77r. ampullula is not always retuse and mammillate as
previously deseribed (antea, 1915, p. 17, Pl ii., f. 7). In this case also the
wembrane was coarsely bui faintly scrobieulate, and the general outline only
very slightly angular.

Var. Graciuis, nwvar. (Pl ovi, fig. 25).

Forma major sed gracilior, lateribus levissime arcuatis, haud angulatis,

Long. 40, lat. 15; coll. alt. 3. lat. 4u. Guildford (70). :

A slender form of var. major, with arched, not angular sides, the mammil-
late end very distinet.

Var. evnierica, nvar. (Pl ovi, fig. 26).

FPorma parva, gracillima, eorpore pertecte elliptieo, pone aeute rotundato,
lateribus hand angulatis.

Long. 25%, lat. 101; coll. alt. 23, lat. 2. Lismore (350).

A very graceful elliptical form, acutely rounded behind and absolutely
without any angularity. Clear pale vellow membrane.

TRACHELOMONAS CLAVATA var. sunirMata Playl. (Pl vi, fie. 27).

Long. 58, lat. 22: eoll. alt. 9, lat. Tiy. Lismore (351).

A very rare and curious species, only known previously from the Botanie
Gardens, Sydney, but now reeorded from Lismore. The surface of the loriea
was reticulate, however, not scrobiculate. 1 have seen but 3 specimens of this
species and only 2 of var. subermata; it ix interesting to note that. however
bizarre in appearance and rave in oecurrenee a form may he, it will keep its dis-
tinguishing eharacteristics wherever it is found.

TRACIIELOMONAS EURYSTOMA var. PARvA, nvar. (Pl vi., fig. 28).

Forma quam typiei dimidio minor, magis rotunda, minime ovata, membrana
glabra, striis nullis nee punetis.
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Long. 134, lat. 11; coll. lat. 4u. Lismore (197).

A small rounded torm, about balf the size of the type, hardly ovate at
all, obtained from weeds in the Richmond River. The membrane 1s smooth,
not striate, and the ring-neck not ftluted.

TRACHELOMONAS CORONATA, n.sp. (Pl vi.. figs. 28, 30).

Forma ovalis, vel ovata pone attennata; superne collo latissimo divergente,
margine enspidato, eoronata; interne candi brevissimi rectangulari bidentata
praedita.

Long. 36—38. lat. 20—21; coll. alt. 2—4, lat. 12p. Lismore (328).

The lorica is oval, or ovate narrowed posteriorly. Above, turnished with
a wide outstanding eollarette in torm of a erown, with a cuspidate margin;
below, a very short, square. bidentate tail. Membrane smooth or very shghtly
roughened.

TRACHELOMONAS SPLENDIDA, nsp. (PL vi., fig. 1).

Loriea magua, elliptica; sursum collo guadrato, ore everso, inferne cauda
hrevissind subreetangnlari; membrana granulata.

Long. corp. 40, lat. 203 coll. alt. 6, lat. 5; eand. long. 6, lat. 13x. Lismore
(365).

A large handsome species with a long-oval or elliptical body, square neck
with everted rim, and short, subrectangular, stubby tail. Membrane dark yel-
low, granunlate. The zooid was alive and active; the chlorophyll seemed to be
diffused through the outer layer of the cytoplasm. The latter mnst have been
very transhicent, for in spite of the yellow colour and granules of the loriea, the
internal organization of the zooid could easily be seen, which is rare in this
zenus.

This is one of my very latest finds; 1 thought I had exhausted the possi-
bilities of the district, but the number and variety of types in Trachelomonas
seem to he infinite.

TrACHELOMONAS HIsPIDA  (Perty) Stein.

Long. ssp. 32—50, lat. s.sp. 23—33; spin. long. 4—G6p.  Botany (92, 142);
Lisniore (333).

Of nmich larger dimensions than the type which is not over 30 X 20, with-
out s=pines; and spines only 2u long.

TRACHELOMONAS BACILLIFERA Playf.

Long. ssp. 35, lat. 32; spin. long. 24 Lismore (347).

Hitherto known only from Sydney; loriea almost spherieal and very dark
reddish-yellow in colour.

Var. aiNira Playt,  (PLovid, fig. 2).

Long. ssp. 121, fat. 1045 spin. long. 2p. Lismore.

Only about halt the size ot the specimens previously recorded (Genus
Trachelomonas, p. 22). 1t should be noted that in all the forms of Tr. baeil-
lifera figured there, the spines are too fine, they <hould be muech ecoarser, and
not so many on the lorica, vet still quite close together.

Var. cLoBULOSA, n.var.  (PL vil, fig. 3).

Forma sphaerica minuta. Diam. s. spin. 11u. Brisbane,
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A minute spherical form of a pale bisenit colonr from the Brishane water-
supply. Such a tint is unusual in this species, all its forms being very dark
coloured.

TRACHELOMONAS ARMATA var. GLABRA Playf. (PL vii.. fig. 1).

Forma corpore ovato subgloboso nec oblongo.

Long. corp. 32, lat. 26u. Lismore (365).

This speeimen is the shape of Ehrenberg’s type-—ovate snbglobose, slightly
narrower in front than behind,—¢mite smooth, however, except for the posterior
ring of awns. The eliloroplasts and cytoplasm were reticulate.

Var. LoxGispiva Playf.

Long. corp. 42, lat. 32; spin. poster. long. 17, lat. max. 424, Lismore.

A fine specimen noted alive. The lorica was hispid with fine short spines
(2 long) and was armed Dbehind with a ring of 10 long awns. FPreviously
recorded only from Sydney and with no more than 4 posterior awns. For figure
take that of var. duples (Pl vii, f. 5) without the subapical ring of awns.
This is the first specimen of Tr, armate which agreed with Ehrenberg’s type in
being “hispid.”

Var. pupLex Playf. (PL vii, fig. 5).

Forma spinis brevibus hispida (nec granulata); aeuleis anterioribus aentis
nee bacillaribus; aculeis posterioribns longissimis,

Long. corp. 45, lat. 35; acul. poster. long. 24y. Lismore (332, 347, 365).

Var. dupler is very rare. as vet only found at Lismore. 1In this form the
lorica is hispid with fine short spines, and not granulate. The awns of the
anterior series are aente, not bacillar.

TRACHELOMONAS LISMORENSIN var. MIRABILIS Dlayt.

Diam. corp. s. spin. 25-—26; spin. long. 5—6p. Lismore (260, 261, 351).

My oviginal deseription of this form gave only the end view. I can now
state that the loriea is globose, differing in this from other forms of the species.
Indeed it is doubtful if it should he placed under Tr. lismorensis, as the spines
arc characteristic. stont, conieal, very elosely set at equal distances apart and
not in rows, 7—8 visible in a quadrant of the eircumference. the outer half
hyahne. (Pl vii, f. 22). °

Var. BiseriaTa Playf.

Diam. eorp. s.sp. 15; sp. long 3u. Wyrallah (310); Byron Bay; Lismore
(311, 328, 344, 347).

All the vavieties of this species are remarkably regular in size and shape.
This form is now confirmed from several loealities in the distriet.

TRACHELOMONAS PAUCISPINOSA, n.sp. (Pl vii, fiz. 6).

Lorica subglobosa ubique rotundaia; collo nullo; membrana clabra lutea,
spinis brevibus validis acutis sparsis armata.

Long. s. spin. 173, lat. 16; spin. long. e. 24,. Lismore (261).

A smooth snbglobose or very broadly oval form. armed with short, sharp.
stout spines, very wido apart—only 5 or 6 are visible at each side. A very
rare speeies.
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TRACHELOMON AS SCABRA var. corbaTa Plavf. Forma. (Pl wii., fie. 7).
) =

Forma magis ovata, inferne magis angustata, membrana tere glabra.

Long. 20, lat. 15u. Lismore (351).

A more ovate torm than that deseribed betore and more narrowed below.
Membrane only very slightly rough with low scattered thiekenings here and
there (antea, 1915, p. 29, L iv, f. 11).

TRACHELOMONAS ACUMINATA var. aMpHora Playt. (PL vii., tig. 8).

Long. 35, lat. 23; coll. alt. 8, lat. 6; caud. long. 10u. Lismore (347).
Deseribed originally trom Parramatta, now confirmed from Lismore. The
zooid was ahive and active, the chlorephyll seenied to be diffused.

TRACHELOMONAS URCEOLATA Stokes. (PL vil., fig. 9).

Long. 50—57, lat. 23—28; coll. alt. 4—6; caud. long. 10—174. Lismore
(347, 348. 352).

Merely a single specimen, not too like the type, was previously noted from
Parramatta (Sydney), but 1T have now to reeord typical specimens alive in
some quantity from this distriet.  In most of the tailed forms the zooid is free
within the lorica, bnt occasionally the body is adherent. Sueh are generally
fonnd in plankton gatherings and 1 would remark that it is not neeessary to
go for plankton to large bodies of water: the plankton of ponds is usually
extremely varied and interesting.

TRACHELOMONAS (IRARDIANA muli.

Syn. Tr. urceolata varv. Girardiana Playf. (These Proceedings, 1915, p. 32,
PL v, f. 7, 8). This form is really not in the least hke 7'r. wurceolata and always
retains its very characteristic appearance so that 1 think it should stand as a
tvpe.

Var. crLaBra, nwvar. (Pl vii, fig. 10).

Long. 36—40, Jat. 20—22; coll. alt. 4—6, lat. 6; eaud. long. 5—10u. Lismore
(347).

Membrane smooth in these specimens, not seabrous as formerly. At present
koown only from Lismore.

TRACHELOMOXNAS ELEGANTISSIMA (Gl S, West) Flayvt.

Arranged, but doubtfully, by G. S. West as (?) Dinobryon elegantissimum
in Algae of the Yan Yean Reservoir, p. 81, fig. 10x; 1 placed this species
nnder Trachelomonas on account ot the resemblance of a similar form to Tr.
napiformis. The zooid, however, whieh alone can decide the geuuns, has not
yet been noted; and indeed it is not at all unlikely that it may turn out to be
a speeies of Nalpingoeca (antea, 1915, p. 32, f. 12).

TRACHELOMONAS HESPERIA, nsp.  (PL v, fig. 11).

Forma ad 7Tr. elegantissimam var. oratam valde accendens, sed stipite brevis-
sima; corpore ovato, subgloboso, utringue rotundato, inferne acuminato, in stipi-
tem brevissimam produeto, superne collo reetangulari, ore everso.

Long. carp. 14, lat. 8; eoll. alt. 4, lat. 4; =tip. long. 2. Perth Water Supply.
W. Australia.
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A good many speeimens of this form were tound in a sample kindly sent me
by the engincer of the Perth (W.A.) Water Supply. It is very like 7'r. elegan-
tissima var. ovata from the Sydney Water Supply, but with a very short stalk.
The lorica is ovate, subglobose with ronnded sides, narrowed betow inte a short
stipes. Above there 1s a squarve neck with everted rim. Membrane smooth, that
of the body stout, espeeially above, pale brown; but, in every case, that of the
neck was hyaline and very delicate, evidently a later growth. One specimen
noted was entirely hyaline, pellneid and thin-walled like a Dinobryon.

TRACHELONMONAS NAPIFORMIS var. BREVICOLLIS, nwvar. (PL o vii, figs. 12—14).

Forma paullo magis ovati, collo hreviore, ove valde everso.

Long. 4853 (corp. 36—38), lat. 24—25; coll. alt. 56, lat. 6—11; eand.
10—14p. Lismore (322, 333, 347).

A more perteetly ovate form of the type with shorter neck and accentnated
rim. A new reeord for this specics.

TRACHELOMOXN AN CUNEATA, nsp.  (PLovil. fig. 15).

Lorica trapezoidea, angnhis lateralibus tere reetis; interne enneata, lateribus
planis ad candam econvergentibus; sursum subtriangularis, lateribus convexis in
collum sensim sensimque adscendentibns, ore everso; membrana hyalina seabra.

Long. 50, lat. 20; cotl. lat. 6; caud. long. 14u. Lismore (258).

Lorica somewlat trapezoid with lateral angles almost square.  Greatest
breadth about 1-3rd from the mouth. From the lateral angles downward, cun-
eate, with flat sides converging to the tail. Above subtrangular, sides convex,
gradually rising into the narrowed neck with everted rim; membrane irregularly
roughened.

TRACHELOMONAS GIBBEROSA var. LONGICOLLIs, n.wvar. (Pl owvi, fig. 16).
2 tal

Lorica corpore multo compresso; collo longissimo, lateribus parallehs.

Long. 54, lat. 26; coll. alt. e. 18, lat. 6; caud. long. . 24y, Lismore (258).

An elegant form, with the body ot the lorica mueh compressed antero-
posteriorly, and with a very long neek. This form and the previous one are
both uncommon: they were plentitul, however, alive in one gathering.

Var. vuMiba, novar. (Pl vii, fig, 17).

Lorica corpore prae longitudinem multo majore; collo vix tormato; ecanda
minutissima.

Long. 53, lat. 39; lal. oris 7: caud. long. 3u.  Lismore.

A form in which the hody of the loriea is very large compared with the
total length. Above, it is gradually narrowed to the month without any distinet
neck; tail quite minnte. That polymorphism in these and similar organisms is
largely a matter of the relative development of component parts, is well exem-
plified in this species. Thi~ form, var. lougicollis, and the type (long. 53, 54,
56 respectively) are alt about the same size and the characteristic shapes are
merely the result of the proportionate growth of the body, neck and tail of the
loriea.

TRACHHELOMONAS ROTUNDATA mihi. (Pl vii., fig. 18).
Tr. gibberosa vav. rotundata Playt. awtea, 1915, p. 35, (var. rotunda, by

a slip of the pen, in the explanation of the plates, p. 41).
Long. 40 (corp. 25); lat. 25; coll. alt. G, lat. G; ecaud. long. Yu. lasmore.
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This form retains its shape well and is not at all like 7'r. gibberosa. |
creet 1t heve as a separate type.  Speeimens a little larger than those from Par-
ramatta; a new reeord for the species.

TRACHELOMONAS LANCEOLATA, isp.  (Plovil. figs. 19, 203,

Loriea lanceolata, lateribus rotundatis; sursam eollo quadrato; inferne
senshm sensinne attenuniata, acuminatas a latere interdum compressa.  Membrana
clabra.

Long. 30, lat. 12—13: coll. alt. 4, lat. 5- 64  Parramatta (136); Lismore
(258).

Lanceolate with rounded sides, above converging to the wide square neck,
below gradually running down to a point; membrane smooth. The Parramatta
specimen was shightly eompressed in side view.

TRACHELOMONAS SPIRALIS, nsp.  (PLovit, fig. 21).

Loviea elliptiea, inferne acuminata, lateribus aequaliter areunatis, sursam
collo, lato, humili mstructa. Membrana hyalina glabra, tennissima, torta; costis
spiralibus 3—4 ornatis.

Long. 36, lat. 21; coll. alt. 3. lat. 6u.  Botany (151).

Loriea elliptic, pointed below, sides evenly arched, neck wide and low;
membrane very thin, hvaline and with the delicate matt or frosted sarfaee
common 1n this elass of Trachelomonas. 1t belongs to the stipitate group. though
it has no tail.  Three or four ridges run spirally from end to end, the lorica
having probably been an adherent form whieh has got twisted in growth. The
tail itself in these forms is due to twisting. as a close examination will often
show.

Fam. ASTASTACEAE.
Genus Me~xo1nruar Perty.
Mexorius eeLLvcibum Perty. (Pl viin, fig. 1),
Long. 40—50, lat. 12—16, ap. 3u. Rookwood; Lismore (283, 350).
MENOIDIUM INFLATUM mibi.  (PL vii., fig. 2).

Forma plana, levissime arcuata. tronte et postice aeuta; vostro minuto
angustissimo; cytoplasmate plerumqgue homogeneo, granuhs amylaceis millis.

Long. 50—63, lat. 10—12u.  Coogee; Botany (92): Guildford (60); Sydney
Water Supply.

Syn. M. pellucidum var. inflatum Playt.. Plankt. Sydney Water. p. 547.
More common round Sydney than any other species, not noted yet at Lismore. It
is flat like a piece of ecard, acutely pointed at eaeh end, under side nearly ftlat,
upper arehied but not always as mueh ax tfigured. Rostrnm reduced to a mere
spine, but from Stein’s figures it seems likely that this is only the lower edge of
the rostrum, the upper edge growing ont of the body.. a little higher up, later
on. Cyloplasm generally homogencous, without granules.

Mexomivar acurissiyoy, nsp. (PLovii., fig. 3).

Forma longissima, angustissima; fronte truneatn, hand rostrata; pone longe
protracta, acutissima: latere interiore fere recto, superiore quam levissime
arenato; pharynge distineto; stigmate minutissimo; baeillis  amylaceis longis
angnstis in serie singula disposilis ornata.
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Long. 200, lat. 8, ap. du. lasmore; Wyrallah,

A very rare Menoidium, but noted from two distinct localities. The body
i1s straight and very long in proporiion to the breadih. No distinet rostrum in
front, where it is merely narrow and truncate, but the formation and flagellum
are as in Menoidium. The under side is nearly flat, the upper very slightly
arched, the sides diverging slightly from the snout to the antertor quarter, from
there gradually converging to the extremely narrow and sharp-pointed hinder
end. Cytoplasm hyaline, homogeneous, transparent, allowing a elear view of
the bag-shaped pharynx with which are connected a minute ¢.v. and red stigma.
A single series of long thin paramylum rods along the npper side. mueh more
regular than i1s usunal in this genus.

MENOIDIUM GRACILE, n.sp. (PL viil., figs. 4, 5).

Forma wagna. corpore graeili, arcuato, postice acuminato. fronle rostralo;
evtoplasmate plerumque granulato et baeillis amylaceis ornato.

Long. 72—100, lat. 6—8; mare. infer. alt. 6--12,. DBotanic Gardens, Syd-
ney (150): Lismore (225, 260, 350).

Nearly twiee as long as the type. Body well-archied, very slender, acuaminate
but not aeute behind, rvostrate in front. Cytoplasm generally granulate and with
a few paramylum rods in front.

MeNOIDIUM INCURVUM Freseniuns, (PPl vili. fig. 6).

Syn. M. pellucidum var. incurvum, Biol. Richmond River, p. 141. A very
small form and rare, though there were plenty in gathering 188 out of weeds
in the Richmond River. Broadest in front where it is abruptly truncate, with-
out rostrum, and very active in its movements, darting ‘and twisting about in-
cessantly; there 1s very lhttle in its appearance to connect it with this genus.

Cf. Klebs, Organ. einig. Flag.: and Daugeard, Rechereh. s. 1. Euglen., p.
151, f. 4G; the latter gives 25 X Ty as the size.

Long. 16, lat. 5u. Lismore (188, 358).

MENOIDIUM TORTUOSUM (Stokes) Senn. (PL viil., fig. 7).

Svn. Atractonenias tortuosum Stokes, Infus. U.S. p. 92, PL i, f. 31. A
narrow spiral form, rostrate in front. aeufely pointed behind; eyvtoplasm homo-
geneous, with a few paramylum granules or short rods. It moves in a spiral
manner, unlike other memhers of the genus, which either revolve slowly round
the long axis or bore their way through the water, rocking from side to side in
a manner peculiarly their own.

Long. c. 22, lat. 5y. Stokes gives long. 20—40,. Lismore (350, 365).

Genus Disticma Ehr.
DisTiGaA PROTEUS var. cLAvATUM mibi.  (PL viii., fig. 8).

Syn. Menoidium pellucidum var. clavatum Playf., Biol. Rielunond River,
p- 142, Cf. Senn, Flagellata, pp. 177, 178, f. 128k.

Long. 40—84, lat. 6—12,. Lismore (187, 188, 365).

Formae. (Pl ix., figs. 10—13).

These forms have all the appearanee of being a distinet speeies of Peranema,
but T helieve them to be young forms of the preeeding.

Long. 18--44, lat. max. 8—12; Auburn (139); Pott’s Hill (121); Lis-
more (258).
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Genus A sTas1a Dujardin.

ASTASIA MARGARITIFERA Sebhmarda. (Pl viii., fig. 9).

I am doubtfu] about the identification of this infusorian, having never
observed it in the tree-swimming form figured by Senn, lLe., p. 177, t. 1285, Only
when travelling with its characteristic metabolie movement does it drvaw one's
attention, and so 1 represent it heve. The flagellum is very often (genervally?)
wanting; eytoplasm granulate. On one occasion half a dozen individuals were
found living parasitieally within the tissues of a living specimen of the Tur-
bellaria; they were devoid of a flagellum and worked themselves to and fro
with their usnal metahohie¢ progression.

Long. ¢. 20—504.  Auburn (139); Pott’s Hill (121); Lismore (312).

Genus SPHENOMON AS Stein.
SPHENOMONAS QUADRANGULARIS var. CRUCIFORMIS, n.var. (Pl vii, fig. 10).

Ovate, pointed in tront; with four, more or Jess elevated, longitudinal
ridges each eontaining at the summit a series  of grannlar markings.  The
European form (type) iz rhomboidal in outhne, with rounded lateral angles;
in end view almost square, with slightly cuspidate sides and sharp angles.  Ours
are cruciform with deeply excavated sides and rounded tips to the arms. Rare.
For the type see Stein, T. xxiii., f. 49—53; Kent, T. xxiv., [ 21—23.

Long. 2427, lat. 10—13. Rookwood (107); Lismore (207, 345, 347).

SPHENOMONAS AUNTRALIS, n.sp.  (PLoviil., fig. 11).

Cellulae  pyriformes, sursum attenuatae, subaentac; inferne rotundatae;
lateribus arcuatis; rugis 6 (visis 4) granulatis per lougitudinem dispositis ornata.
Vertice visae hexagonae lateribus emarginatis.

Long. 25—26, lat. 10—12x. Rookwood: Botanie Gavdens, Syduey (156):
Lismore (312).

This species is move frequently met with here than any other of the genus.
It is drop-shaped, narrowed and subacute in front. rounded behind. End view
hexagonal, as the body is ornate with ¢ Jlongitudinal granulate ridges. The
hinder part of the body is generally a solid ball of some perfeetly transparent
highly refringent substanee (lencosin %2 or paramylum ). So homogencous
and pellueid is it that the granules on the under side can he seen. magnified,
throngh it.

Var. pLuiprics, novar.  (PLovii, fig, 12).

Cellujae  longe-ovatae, paene ellipticae, fronte acuminatae, postiee rotun-
datae, lateribus levissime arenatis.  Dimensiones ut in t. typiea.  Rookwood
(107).

A mueh less common elliptic form of similar size and characteristics to the
type.

Var. RuoMBOIDEA, n.var. (Pl wviil, tg, 13).

Cellulae rhowmboideae, Jateribus angnlatis, utroque polo acuminatae.

Long. ad. 30, lat. 164 Guildford (45).
The eells are rhomboidal, sides angled, ends subacutely rounded.
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SPHENOMONAS TERES (Stein) Klebs. (PL viii., figs. 14, 15).

Syn. tractonemea teres Stein, op. eit., T. xxiii., f. 35—41; Clostenema
socialis Stokes, op. cit., p. 112, PL ii., t. 15. Almost, if not quite, as connnon as
the foregoing species. Senn, Le., p. 177, . 1280, fignres it with only an in-
cipient trailer (the secondary flagellum), but I find specimens with a trailer
twice the length of the body, and young forms have no second flagellum at all.
The fact is that the trailer develops later than the true flagellnm. The latter
15 of the Peranema-type, stout at the hase and tailing off to the tip. It is
held motionless for the most part, straight out in front; only the tip is in
movement. Sometimes the extreme end of the eell is constrieted into a little
stubby tail.

Long. 20--25, lat. 6—124.  Auburn (139); Lismove (298, 312, 345).

Var. pyrivorais, novar.  (PL viii., ties. 16, 17).

Cellulae ut in f. typica rugis nullis, sed pyritormibus, interdum cauda brevi
subtriangulari instructae.

Long. 16G--26, lat. %—20gk. Auburn (140); Botany (91); Lismore (188,
298, 312).

Smooth and without ridges as in the typieal form, but in shape pyriforn,
with or without a short broad tail.

It is probable that Nph. teres is a voung form or at least a polyvinorphie
form of  Sph. australis. 1 have noted faint longitudinal lines down
the body, which seemed to indicate the formation of ridges. 1In PL viii., fie. 18,
15 shown an intermediate form in which the ridges are plainly visible, hut the
characteristie marginal grannlation was not present and the cell therefore in-
clined to Sph. teres.

SPHENOMONAS TRIQUETRA, m.sp. (PL viii., fig. 20).

Cellulae inacqualiter ovatae, ntroque polo acuminatae; a vertice visae in-
aequaliter triquetrae.

Long. 30, lat. 20u. Rookwood; Botanic Gardens (156).

Irregularly ovate in shape, pointed at cach end, with a ridge running spir-
ally down the face; end view irregularly triangular with hollow sides and rounded
angles.

Var. CUNEATA, n.var. (Pl viii, fie. 19).

Cellulae inaeqnaliter euneata, ironte rotuudatae, postice attennatae, acumina-
tae; a vertice visae inaequaliter triquetrae.

Long. 30, lat. 15,.  Guildford.

Somewhat cuneate in shape, broadest in front, where it is rounded off,
gradually narrowed to a snbaente point behind. A longitudinal ridge down the
face; end view irvegularly triangnlar with hollow sides and roumded angles.

SPHENOMONAS EXCAVATS, nsp. (PL ix., fig. 1).

Cellulae oblongae, subreetangulares; extremitatibus lateribusgue arenatis;
utroque polo bulli conied praeditae; rugis 3, mediano spirale, per longitudinem
dispositis instruetae; flagello recto. A vertice visae subrectangulares, ntringue
rgis altis 3. A latere late-tusiformes.

Long. 32, lat. 21, crass. c. 16g. Lismore (358).

Subrectangular, ends and sides arched; at cach pole a conical hoss, trom
the anterior part of which the straighit thick Peranema flagellum springs. No
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trailer noted. Three deeply excavated longitudimal ridges run down both the
upper and under face, the central one somewhat spiral. End view subreet-
angular. with 3 strongly marked ridges front and back, the other two sides
slightly hollowed. Side view broadly fusiform or lenticular. Membrane smooth;
eytoplasm hyalive. transparent, homogencons.  No paramylum, no granntation
of the ridges.

SPHENOMONAS SPIRALLS, n.sp. (PPl oix., fiz. 2).

Cellulae ambitu late-fusiformes. superne acutae. Inferne obtusae; rugis
spiralitbns 5—06 paene transverse dispositis alte excavatae; membrana glabra;
cyvtoplasmate retracto. granulato, hyalino: tlagello recto, ¢rasso, interdun seenndo
retrorsum directo.

Long. 40, lat. 34u. Jotanic Gardens, Syduey (156).

Sroadly lenticular in general outline, pointed above, obtuse below. deeply
scored by 5 or 6 spiral ridges laid almost horizontally and from left to right.
Mewmbrane smooth; eytoplasm retracted. hyaline, granular; a stout flagellnm
divected straight forward. sometimes also a trailer.

Var. axeusTs, nvar.  (PLoax. fig. 3).

Cellulae ambitu longe-ovales: utrogue polo obtusae infra wmarginem spini
praeditae; rugis spivalibus 3—} oblique dispositis alte exeavatae; eytoplasmate
hand retracto; ceteris ut in forma typiei

Long. 40, lat. 21y, Lismore.

General ouatline long oval; obtuse at each end. with a sharp point within
the margin; only 3—+ ridges spirally and obliquely wound; eytoplasm not re-
tracted; a flagellum and a trailer observed.

SPIENOMONAS MIRABILIS, nsp. (Pl oix, figs. 4, 5).

Cellulae oblongae. utroque polo rotundatae: costis spiralibus 6 oblique vel
per longitudinem dispositis ornatae: membrana glabra, costis haud granulatis;
evtoplasmate retracto. hyalino, granulato: flagelto valido recto.

Long. 34+--36, lat. 18—23,.  Lismore (328, 345, 365).

Cell obloug, rounded at eacli end; membrane smooth, ridged by 6 sharp-
edged spiral costae longitudinally and more or less obliquely wound and from
right to left (the opposite way to Sph. spiralis). Cytoplasm retracted, hyaline,
granulate, flagetlnm stout, straight. no trailer noted. Fnd view eircular.

Fam. PERANEMACEALR.
Genns PeEraNEMa (Ehr.) Stein.
Peraxesra tricornorvat (Ele)) forma.  (PL ix., fig. 6).

Forma angusta aveuata. Long. 50, lat. 10p.

1 doubt if I have ever seen the type of this species. The European form
19 fusiform. The speeimen figured is narrower and arched. DBotanic Gardens,
Sydney (156). ('f. Senn., p. 180, f. 1304,

PERANEMA cUNEATUM, nsp. (Pl oix, fies. 7—90).

Long. 25—70. tat. 5—154. Auburn (139, 140); Dotante Gardens (156);
Parramatta (132) : Lismore (187).
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This is the eommon Peranema of our waters. 1t 1s, when free-swimming,
cuneate, sharp-pointed in front and abruptly truneate behind; one ecorner 1s
sometimes produeed as a pointed tail dirvected baekwards, or a blunt wart-like
prominence often Lifid and placed to one side. A minute stigma may oceasion-
ally be observed. Cytoplasm homogeneous and transparent. Neither Stein nor
Dujardin deseribe or figure anything even remotely resembling this form. The
body is metabole.

PERANEMA ASPERUM, nsp. (Pl ix., fig. 14).

Forma ecorpore glohoso; granulis amylaceis ubique asperrima.

Long. 15—106, lat. 11—12y. Rookwood; Lismore (286).

A small, nrvegular, globosg or subglobose formm with the surface rugged all
over with large irregular amylaeeous granules.

Var. RECTANGULARE, n.var. (Pl ix., fig. 15).
Forma eyvhndracea. Diniensiones nt in forma typiea.
Genus URCEOLUS Mereschowski.
URCEOLUS SABULOSUs (Stokes) Senn. (Pl ix., fig. 16).
Syn. Urceolopsis sabulosus Stokes, op. cit.
Long. 42, lat. 19; lat. oris 13u. Lismore.
Hyaline, granular, surface slightly rongh, nwouth and neck smooth. It

¢lides along applying the huge mouth (which scems to be a kind of open
pharynx) to the tloecose and sueking in anything edible.

Genus HeTerox©edMa (Duj) Stein.
HereroxeMa acus Ebr. (Pl ix., fig. 17).

Long. 30—90, lat. 3- 6u.  Auburn (159); Botany; Pott's Hill (121).
Flagellum and trailer noted.

Genus TROPIDOCYPHU s Stein.
TROPIDOCYPHUS OCTOCOSTATUS Stein. (Pl viii., fig. 21).

I give a side view of an animaleule that may be this species. Stein, T.
xxiv., 1. 1—5; Senn, p. 183.

Genus NOTOSOLENTUS Stokes.
NOTOSOLENUS PENTAGONUS, n.sp. (Pl ix., figs. 2, 3).

Forma corpore pentagono; {ronte acute-rotundata, pune truncata; lateribus
emarginatis; angulis rotundatis; vertiee visa compressa.

Long. 21, lat. 17y. Lismore (358).

There are three other species described and figured by Stokes. op. cit., p.
108, PL ii., f. 10—14; ¢f. Senn, p. 183. All forms of the genus are compressed
arcnate in end view. This species forms a fairly regular pentagon with the
anterior angle somewhat produced; body truneate behind, widest in the middle;
sides emarginate, angles rounded. Cytoplasm hyaline, finely granular in the
centre of the cell, with a pharvnx-like mark below the flagelhim. Stokes also
remarks on this. Flagellum thiek, straight, a long trailer sometimes present.
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Genus ANIsONEMA Dujardin.
ANIsoNEMA acINCs Duj. (PL ix., fig. 18).

Syvn. Awisonema ovatum Maskell, Trans. N.Z. Inst.,, N.S., vol. 20, 1887, T.
1, f. 8; Maskell gives long 204 Our specimens agree enbirely with Dujardin’s
ficure and deseription (op. eit., p. 345, PL iv., f. 27; not PL v. us in the text).
Senn’s fignre (Flagellata, p. 183, f. 1344) is quite different, being elliptical and
attenuate slightly to each end. Dujardin’s dimensions, long. 20 to 3lu, just cover
Maskell's and ours.  The irailer is very long, quite three times the length of
the body sometimes.

Long. 30, lat. 18u. Rookwood; Lismore (260).

ANISONEMA HEXAGONUM, nsp.  (PLix., fig. 19).

Cellulae nacqualiter hexagonae: in medio subquadralac; sursum el inferne
triangulari-conicae; utroque polo aentae; lateribus reetis; uno latere iransverse
siriata.

Long. ¢. 30, lat. 184, Dueck Creek, Clyde; Guildford.

Irregularly hexagonal, central part subguadrate; above and below triangu-
lar-conical, ends pointed, sides straight, transversely s{riaie, apparenily on one
side only; flagellum and long trailer observed.

Var. rLEGANS, nwvar.  (PLoix. fig. 20).

Quam torma typica longior et angusiior.

Long. ¢. 40, lat. 10p. Duck Creck, Clyde; Guildford.

The same general shape as the tvpe, but longer and more slender.  Both
very rare, sizes anly estumated.

ANisovesa eraxpe (Ebr.) Stein.  (PL ix., fig. 21).

Long. ¢. 38, lat. 21, crass. e. 104u.  Lismore (328).

Syne Bodo grandis Ehr.; ef. Stein, T. xxiv., . 6—11, but his figures are
not convineing and look too mneh like Awnisonema acinus Duj. which lie gives
as a synonym.  That is, however, a wunch smaller species, only about half the
size of this. Kent's Houres are coptes of Stein’s, exeept . 30 (after Dutsehh).
The laiter scems to represent our Torm.  The subapieal groove, n which the
trailer is inserted, is not conspicuous as in .. acinus. The hinder part ol the
body often contains coloured nasses of ingested food-stuffs and even whole
organisms sueh ax Trachelomonas.  There is the usnal stout straight flagellum and
very long thick trailer, often three times the length of the body. The latter is
compressed 1 sude view.

Genus ENTOSIPHON Stein.
IixTosipiioN stiearuM  (Duj) Stein. (PL x, fig. 22).

Long. 22, lat. 14u. Lismore. Rare.
Sy _twisonema suleata Duj.. p. 345. Pl iv.. {0 28, Senn gives long. 15—25,
lat. 7T—15.
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EXPLANATION OF PLATES [.—1X.

Flate i.
Fig. 1.—Foleriodendron petiolalum Stein (x 800).
Fig. 2..— pa " var. Abbotli (Stokes) mihi (x 800).
Figs. 3, 4. —Salpingoeca ampuilacea (A.Br.) Stein (x 1600).
Fig. 5.— 00 »” var. cordata, n. var. (x 1600).
Fig. 6.— . amphoridium var. ausiralica mihi (x 1600).
Fig. 7. — " Steinii Kent (x 1600).
Figs. 8, 9.— a0 oblonga Stein (x 2400).

Fig. 10.—Bodo edaa Klebs (x 2400).

Fig. 11.— ,,  sallans Ehr. (x 2400).

Fig. 12.—Trepomonas agilis Duj. (a) front, (b) side (x 2400).

Fig. 18.—Hexamila inflala Duj. (?) (x 2400).

Figs. 14, 15.—Oclhromonas aspera, n.sp., (a) side (x 2400).

Fig. 16.— 0p cylindracea, u.sp., (a) side (x 2400).

Figs.17-21.— Dinobyron seviularia Ehr. (17, 19) two forms of lorica; (18) zooid; (20, 219
cysts; (all x 1200).

Figs. 22, 23.— Dinobvron sertularia var. angulatum Seligo, two forms, (x 1200).

Figs. 24, 25.— a9 cvlindricuin var. divergens (Imhof) Lemm. (x 1200).

Figs. 26, 27.— o ulriculus (Ehr.) Klebs, two forms, (x 1600).

Figs. 28, 29.— " var. 7abellariae Lemm., (28) five individuals joined

by the dises of their pedicels (x 1600) ; (29) cyst (x 1200).
Plate ii.

Figs. 1, 2.—Mallomonas acaroides Perty; (1) young form, type (x 800); (2) mature form

(x 1200).
Fig. 3.—Alallomonas splendens (G. S. West) Playf. (x 1200).
Fig. 4.— o0 oo var. pusil/la, n. var. (x 1200).
Fig. 5.— ' australica, n.sp. (x 1600).
Fig. 6. v - v. gracillima, n. var. (x 1600).
Figs. 7. 8.— , ’ v. subglobosa, n. var. two stages of growth, (x 1200).
Fig. 9.— o0 lilomesa Stokes (x 1600).
Fig. 10. — - ' var. cusia, n. var. (x 1600).

Fig. 11.—FPhacococcus planktonicus W. & G. 8. West (x 320) («) simple zooid (x 960).
Figs. 12.14.—Seintilla chiorinag, n.sp.; (12) x 2400, (13, 14) x 1600.

Fig. 15.— 0 splendida, n.sp. (x 800).

Figs. 16-18. —Synura virescens (Bory), three forms ; (all x 1600).

Figs. 19-22.—Chilomonas paramecium Ebr., four forms; (all x 1600).

Fig. 23. —Gryptomonas ovala Ehr. (x 800).

Fig. 24.— o0 ampulla, n.sp. (x 800).
Fig. 25.- o0 maxiina, n.sp. (x 800).
Fig. 26.— " Nordstedlii (Hausg.) Senn. (x 1600).
Fig. 27.— 09 gemumna, n.sp. (x 1600).
Fig. 28.— o oblonga, n.sp. (x 1600).

Plate iii.
Fig. 1.—FEutreptia viridis Perty (x 560).
Fig. 2.—Colacium vesiculosum (Ehr.) Stein (x 1200).
Fig. 3. 'y I forma, ¢/, Stein, 1. xxi., £.31,32 (x 1200).
Figs. 4.6.— ,, elongaluiin, n.sp. (4) x 1200, (5,6) x 2400.
¥ig. 7.—FEuglena viridis Ehr., large eylindrical form (x 1200).
Figs. 8, 9.— ,, sociabilis Daugeard (x 800).
Figs. 10, 11.—,, amblyophis (Ehr.) mihi (x 400).
Figs. 12, 13.—,, deses Ehr. (13) another form of head (x 960).
Fig. 14.— B «  developing out of the vegetative cell (x 800).
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Fig. 15, —~Fuglena deses vav. minula, n. var. (x 1200).

g 10— o ., var. inlermedia Klebs (x 1200).

Fig. 17.— ., oxyurus Sehmarda (x 300).

Fig. 18.— v . var. kelicoidea (Bernard) mihi (x 300).
Fig. 19.— . .o var. gracillima, n. var. (x 40).

Plate iv.
Fig. 1. Fuglena (ripleris (Dnj.) Klebs. (x 480).

Fig. 2. op spirogyra (Ehr.) (x 800).
PFig. 3.— i . with granunles forming here and there (x 400).
Fig. 4. . . var. elegans, n. var. (x 800).
Fig. . - acus Ehr.; our nearest form (x 600).
Fig. 6.— ., aculissima Lemm. (x 600).
Figs. 7, 8.— ,, . var. paroa, n. var. (7) x 1200, (8) x 800,
Figs. 9-11.— ,, pisciformis Klebs. (x 1200).
Fig. 12, . texta (Duj.) Seun, showing strize (x 800).
Fig. 13.— . ' var. ovala, n. var. (x 960).
Fig. 14.- 5 00 var. obesa, n. var, (x 525).
Figs. 15, 16. —,, o0 var. bullata, n. var. (15) x 525, (16) x 1200,
Fig. 17.- o0 gullula, n.sp. (x 1200).
Fig. 18.- 5a 20 var. eJongata, n. var. (x 1200).
Fig. 19. . wivida, n.sp. (x 1800).
Figs. 20, 21 ., puasilla, n.sp. (20) x 1600, (21) x 1800.
19t 2, 00 . var. Jonga, n. var. (x1200)
Figr, 23— ' sp. ? (x 1200}.
Plate v.
Fig. YL—Phacus pleuronectes (Miller) Duj. (x 800).
Fig, 2.— o0 op var. minulus, n. var. (x 800).
Fig. 3. - . var. ausiralis, n. var. (x 480).
Fig, 4.- o0 hispidulus (Bichwald) (x 1200).
Fig. 6. . monilala var. suecica Lemm. (x 1200).
Figz. 6.- " longicandue (Ehr.y Dnj. (x 400).
Fig. 7 . B var. —— Lemm. (x 800).

Figs. 8-11.— , trigueler (Ehr.) Duj. (x 960).
Figs. 12, 13.—,, inflalus, n.sp. (x 1600)

Fig. 14.— oo lismorensis, n.sp. (x 960).

Fig. 15. oo pyrume var. ovalus, n. var. (x 1600).

Fie. 16. . 5 var. auslralicus mihi. (x 960).
Fig- 17.— N - var. rudicula, n. var. (x 1200).
Fig. 18.- (wyploglena australis, n.sp. (a) side; (x 1600).
Fig. 19, o phacoidea, n.sp. (x 1800).

Ylate vi.

Fig. 1. Lepocinclis Sleinii vav. suecica Lemm. (x 1200).

Fig. 2.— . sphagnicola Lemm. (7); (x 1200).
Figs. 3, 4. . cymbiformis, n.sp. (x 1200).

Figs. 5, 6.— 0 capitala, n.sp. (5) x 1200, (6) x 800.
Figs. 7, 8.- a0 coslala, n.sp. (x 1600).

Fig. 9. 0 w  V.obesa, n. var. (x 1600).

Figs. 10, 11.— ,, paxilliformis, n.sp. (x 800).

Fig. 12.— Trachelomonas volvocina var. plankionica, n. var. (x 1200).

Fig. 13.— 00 o var. scebra, n. var. (x 1200).

Fig. 14.- . . var. coronelta, n. var. (@) another eollarette; (x 1600).
Fig. 15.- . . var. pustulosa, n.var (x 1200).
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Fiw. L6, - Zyackelomonas botanica var. borealis, n. var. (x 800).

Figs. 17, 18.— . ovalis Playf. (17) with discoid chloroplasts, (18) chlorophylt
- irregnlarly reticadated (x 1200).

Mg, eh— o9 leres Maskell, forma. (a.b.c) three other forms of collar (x 1200).

Fig. 20.— - bulla var. qustralis Playf. (x 800).

i, Bll= . oblonga Lemm. (x 1600).

Fig. 22.- 0 pulckerrima var. minor Playf. (x 1200).

Fig. 23.- " Volzii vav. sufcata, n. var. (x 1200).

Fio. 24, - . ampulluta vax. major Playf.; a serobiculate form with zooid.
(x 1200).

Fig. 25. — . . var. gracilis, n. var.  (x 1200).

Fig. 26.— 0 - var. e/liptica, n, var. (x 1200).

Fig. 27.— o0 clavala var. subarmata Playt., a loriea with reticulate surface,
and zooid.  (x 1200).

Figr. 28, — o5 curystoma vax. parva, n. var. (x 1800).

Figs. 29, 30.— ., coronala, n.=p. (x 1200).

Plate vii,

Fig. 1. 7rachelomonas splendida, n.sp. with zooid showing internal structure and dif-
fused chlorophyll. (x 1050).

Fig. 2. v bacitiifera vav. minima Playf. (x 1600).

Fig. 3.— - o0 var. globulosa, v. var. (x 1200).

Fig. 4. v armala var. glabra Playf., showing zooid with reticulate chlore-
phyll. (x 960),

Fig. 5. - Vs var. duplex Playf., form with pointed, not bacillar.
anterior awns, (x 800).

Fig. 6.— - pancispinosa, n. sp. (x 1600).

Fig. 7.- . scabyra vax. cordala Playt. forma. (x 1600).

Ficr. 8. n acuminata vav. ampliora Playt. zooid with ditfused chlorophyll.
(x 960).

Pig. 9. -- v urceofata Stokes with zooid. (x 800).

Fig. 10. . Girardiana var. glabra, n. var. with zooid. (x 1200),

Fig. 11. ~ Vs hesperia, nsp. (x 1600),

Figs. 12-14.— | napiformis var. brevicottis, n. var. (12) showing zooid, x 800,
(13, 14) other imms of neck, x 120,

Fig. 15, - . cuneata, n.sp. (x 1200).

Fig. 16, o Libberosa var. longicollls, u. var. (x 1200).

Fig. 17, ). - var. fumida, n. var. (x 960).

Fig. 18. o rotundala mihi. (x 960).

Figs. 19, 20.— ,, lanceolata, n.sp. (19) from Parramatta; (20) from FLismore
(x 1200,

Fig. 21.-- . spiralis, n.sp. (x 1200).

Fig. 22.- . lisimorensis var. inirabilis Playf., characteristic spine.

Plate viii.

Fig. 1. Menoidirm peltucidum Pexty, type. (x 1200).

By, 2. o0 inflatiin mihi. (x 800).

Fig. 3.- - acutissimunr, n.sp. (x 600).

Figs. 4, 5.— gracile, n.sp. (x 800).

Fig. 6.— S fncurtuin Fresenius (x 1800).

Fig. 7.- tortuosnmn (Stokes) Semn, three specinens (x 800).
Fig. 8.- /)1.\11"11141 profeus var. clavatun mihi. (x 800).

Fig. 9.—clstasia margaritifera Schmarda. (x 1800),

Vig. 10, -Sphenomonas quadrangularis vav. cruciformis, u. var. () end view. (x 1600).
Fig. 11.— 0 australis, n.spy (@) end view. (x 1600).

Fige. 12.— . a0 var. elliptica, n. var. (x 1600).
FMig. 13.— - ., var. yhomboidea, n. var. (x 1600).
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Figs. 14, 15.— ,, leres Stein (14) type x 2400; (15) form x 1900.
Figs. 16, 17.-— ., - var. pyriformmis, n. var. (16) x 2400; (17) x 1600.
Fig. 18.— 50 o form, with incipient ridges. (x 1600).

Figs. 19, 20. — ., /riguelra, n.sp. (20) type x 1200; (19) vav. cuneala n. var. x 1200.
(a, a) end views.
Yig. 21.— Tropidocyphus oclocostalus Stein (?) side view (x 1600).

Plate ix.
Fig. 1.—Sphenomonas excavata, n.sp. (u) side. (b) end (x 1200).
Fig. 2. 0 spiralis, n.sp. (x960).
Fig. 3.~ 09 20 var. augusta, n. var. (x 960).
Figs. 4, 5. ) miirabifis, n.sp. (x 1200).
Fig. 6. Peranema tricophorum (Ehr.), forma. (x 800).
Fig. 7-9.— 56 cunealum, n.sp. (x 800).

Figs. 10-13.  Distigma profens var. clavafum mihi, supposed young forms. (x 800).
Fig. 14.— Peranema asperum, n.sp. (x 1200).

Fig. 15.- I op var. rectangutare, n.var. (x 1200).

Fig. 16. —(rceolus sabulosus (Stokes) Senn. (x 800).

Fig. 17— Heleronema acus Ehr. (x 800).

Fig. 18. —Awuisonema acinus Duj. (x 1600).

Fig. 19. o0 hexagonion, n.sp. (x 1600).
Fig. 20.- a0 . var. efegans, n. var. (x 1600).
Fig. 21.- - ., grande (Ehr.) Stein (a) side. (x 1200).

Yig. 22.— Entosiphon sulcalwm (Duj.) Stein (x 1600).
Fig. 23.—Nolosolenus pertagonus, n.sp. (x 1600).



